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CONSTRUCTION  OF  BALLOONS. 

FIRST  PART— FABRICS. 

TEXTILES  USED  IN  THE  CONSTRUCTION  OF  BALLOONS.. 

A fabric  for  the  construction  of  balloons  must  have  various  quali- 
ties. It  must  be  resistant  and  light  (conditions  which  are  difficult 
to  obtain  simultaneously,  for  resistance  increases  with  weight). 
It  must  also  be  impermeable,  imputrescible,  and,  lastly,  have  a 
homogeneous  texture. 

The  different  textiles  which  fulfill  more  or  less  these  conditions 
and  which  can  be  used  for  the  manufacture  of  fabrics  for  balloons, 
are  hemp,  flax,  ramie,  silk,  cotton. 

Among  these  textiles,  hemp  was  .first  eliminated  as  being  too 
rough  and  heavy.  In  view  of  its  fibers  containing  15  per  cent  of 
gum,  it  ferments,  unless  it  undergoes  some  special  preparations 
(soaking  in  a solution  of  sulfate  of  iron).  It  was  not  found  suitable 
for  the  making  of  fabrics  for  balloons,  but  serves,  nevertheless,  in 
military  aerostation  for  the  fabrication  of  ground  cloths  and  sand 
bags. 

Flax  would  have  been  suitable  so  far  as  resistance  and  lightness 
are  concerned,  but  it  was  not  adopted  on  account  of  its  high  price. 
Moreover  before  rubber  was  used  for  rendering  fabrics  impermeable, 
the  varnish  in  use  acted  strongly  on  flax  textile.  Besides,  like 
hemp,  this  textile  ferments  quickly. 

Its  use  is  at  present  limited  to  the  fabrication  of  tents  for  balloon 
troops  and  of  ground  cloths. 

Ramie  is  a plant  of  the  nettle  type.  It  is  found  in  the  Sunda  Isles. 

It  gives  a very  supple  and  soft  thread,  but  is  discolored  by  chloride 
of  lime,  of  which  a little  always  remains  in  the  fibers.  Later  on  the 
remaining  chloride  is  dissolved  by  dampness  and  then  corrodes  the 
fibers  and  reduces  them  to  dust. 

Ramie  was  not  adopted  on  account  of  the  lack  of  security  in  its  use. 

Silk  is  extracted  from  the  silk- worm  cocoon.  It  is  an  organic  mat- 
ter and  forms  the  most  resistant  textile,  but  its  high  price  constitutes 
a drawback. 
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It  appears  in  commerce  under  two  principal  forms: 

1.  Pongee  silk  of  China,  hand  woven,  which  is  sold  in  small  pieces 
about  0”^.50  wide.  There  are  knots  and  irregularities  in  the  texture, 
caused  by  the  breaking  of  threads  during  the  weaving.  While  in 
use,  when  there  are  many  knots  in  the  fabric,  they  tear,  thus  creat- 
ing holes  in  the  fabric,  forming  spots  of  less  resistance  and  causing 
loss  of  gas. 

The  necessary  repairs  are  long  and  delicate. 

2.  French  silk,  the  only  one  in  use,  is  delivered  in  large  pieces,  the 
texture  of  which  is  even  and  uniformly  resistant. 

The  following  table  shows  the  comparison  between  the  different 
silk  fabrics  before  the  war: 


Silk. 

Price  per 
meter. 

Weight  per 
square  meter. 

Resistance, 
cubic  meter. 

Pongee  silk 

Japanese  silk 

3 f.  50 
9f. 

5 f.  50  to  8 f. 

6 f.  50  to  8 f. 

Gr. 

90 

50  to  60 
60 
90 

Kgs. 

800  to  900 
800  to  1.000 
i;200 
1,200 

Italian  silk 

Lyonese  silk 

In  spite  of  its  high  price,  silk  is  suitable  for  balloon  fabric,  but 
it  has  to  be  rendered  impermeable  by  varnishing,  as  it  can  not  be 
covered  with  rubber. 

Cotton. — Cotton  furnishes  a soft,  smooth,  light,  resistant,  and  im 
putrescible  fiber.  Almost  as  resistant  as  silk,  it  is  much  cheaper. 
It  is  at  present,  whatever  the  method  used  for  rendering  it  im- 
permeable, the  only  textile  in  use  for  the  manufacture  of  fabrics 
for  balloons  furnishing  an  even  resistant  texture,  which,  however, 
may  be  a little  heavy. 

Its  general  characteristics  are:  Price,  2 francs  per  square  meter; 
weight,  125  grammes  per  square  meter;  resistance,  900  to  1,200  kilo- 
grams per  square  meter. 

THE  MANUFACTURE  OF  FABRICS  USED  IN  AEROSTATION. 

The  textures  used  for  the  construction  of  balloon  envelopes  are  of 
linen  type,  and  made  with  two  identical  threads,  or  very  nearly  so, 
which  constitutes  the  warp  and  the  woof,  and  are  perpendicular  to 
each  other. 

The  warp  threads  are  longitudinal  threads.  They  can  be  of  any 
length,  which  is,  naturally,  the  length  of  the  piece  of  fabric  manu- 
factured. 
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The  woof  threads  are  transverse  threads.  For  the  fabrication  of 
the  textile  the  threads  which  constitute  the  warp  are  assembled 
by  parity  and  moved  by  a lever  which  alternately  lifts  and  lowers 
them. 


At  each  movement  a shuttle  throws  between  the  two  regimes  a 
thread  (woof  thread),  which  constitutes,  with  the  warp  threads, 
a regular  checkering  (figs.  1,  2,  3,  4,  5). 


This  woof  thread,  after  each  movement,  is  turned  to  form  an 
angle  of  180  degrees;  it  is  passed  again  between  warp  threads.  By 
its  successive  half  turns  it  constitutes  the  hem  of  the  piece. 

The  looms  generally  permit  several  combinations  resulting  from 
the  fact  that  woof  threads,  instead  of  passing  successively  over  and 
under  each  warp  thread,  can  miss  1 or  2 of  them  or  even  more. 
This  way  a striped  texture  is  obtained. 

MoreoA^er,  in  commerce,  certain  varieties  are  distinguished  by  the 
diameters  of  the  warp  and  woof  threads. 

The  only  striped  fabrics  used  in  the  construction  of  balloons  are 
those  of  series  B,  serving,  after  having  been  coated  with  rubber, 
for  the  inside  a.nd  outside  bands  over  the  seams.  ' 

FABRICS  RENDERED  IMPERMEABLE  BY  VARNISHING. 

The  linen  cloths  used  must  be  rendered  impermeable.  Imperme- 
abilization  by  varnishing,  a method  which  was  still  in  use  before 
the  war  for  military  and  civilian  free  balloons,  was  slow  and  difficult. 
It  was  effected  by  means  of  elastic  varnish  made  with  linseed  oil, 
and  required  great  care. 

The  varnishes  were  obtained  by  heating  linseed  oil  for  15  to  20 
hours,  at  a temperature  of  about  200°  C.,  with  a certain  quantity  of 
oxidizing  matter. 
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The  mixture  in  fixed  proportions  (2  to  3 for  1)  of  this  oil  thus 
prepared,  or  drying  oil,  with  some  linseed  oil  heated  during  five 
hours  at  a temperature  between  300  and  350°  C.,  constituted  the 
varnishes  as  used.  This  mixture  was  formed  by  being  heated  in  a 
water-bath  at  100°  0.  for  five  hours. 

The  varnishes  correspond  to  the  following  formula: 

1.  20/170/2. 

2.  20/220/3. 

The  first  two  figures  of  the  formula  represent  the  drying  oil  used 
and  the  third  shows  the  proportion  of  drying  oil  with  respect  to 
that  of  the  thick  oil  which  enters  into  the  composition  of  varnish, 
and  which  is  taken  as  a unit. 

For  the  balloon  constructed  with  nonvarnished  fabric,  the  en- 
velope was  turned  over  and  stretched  on  a table.  The  fabric  was 
then  covered  with  a first  coat  of  varnish.  The  balloon  was  after- 
wards hung  in  a net  (called  the  varnishing  net),  inflated  with  air, 
and  left  to  dry  during  one  month,  as  the  varnish  used,  which  cor- 
responded to  the  formula  20/170/2,  was  only  a little  drying;  on  the 
other  hand  it  did  not  corrode  the  fabric  much. 

Another  coat  of  more  drying  varnish  was  given;  formula  20/220/3, 
which  had  to  be  dried  for  15  days;  last,  a third,  then  a fourth  coat 
of  this  varnish,  each  coat  being  left  to  dry  a week. 

The  thick  oil  alone  was  also  used  for  varnishing,  and  gave  good 
results.  But  as  this  oil  took  a long  time  to  dry,  especially  the  first 
coating,  the  pieces  of  fabric  were  varnished  in  advance. 

When  the  pieces  were  dry,  it  was  especially  with  the  fabric  which 
had  received  a first  coat  of  varnish  that  the  balloon  was  constructed. 
After  the  construction,  three  coats  of  varnish  20/220/3  were  given. 

METHODS  OF  VARNISHING. 

To  lay  the  varnish  on  the  fabric,  several  methods  were  used: 

1.  Varnishing  by  pad,  which  was  done  by  means  of  pads  of  silk 
rags,  or  more  generally  of  balls  of  oakum. 

2.  Varnishing  by  brushes. 

3.  Varnishing  by  machine  (Walrand  method).  The  varnish  is 
laid  on  by  passing  the  fabric  through  a roller.  This  method  is  of 
course  only  used  when  the  balloon  is  constructed  with  fabric  having 
been  previously  varnished. 

Of  all  these  systems,  the  one  which  gave  the  best  results  and  which 
was  generally  used,  was  the  varnishing  by  pads  with  balls  of  oakum. 

A medium  temperature  and  no  dampness  when  the  varnishing  is 
done  are  the  necessary  conditions  in  this  system. 
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In  any  case,  the  whole  of  the  varnishing  operation  requires  about 
two  months. 

On  the  other  hand,  the  varnish  which,  while  drying,  became 
resinous  through  oxidation  by  air,  afterwards  came  in  contact  with 
the  gas  inside  the  balloon.  It  could  then  only  oxidize  at  the  ex- 
pense of  the  fabric,  the  durability  of  which  was  thus  lessened. 

Varnished  in  this  way  under  the  best  possible  conditions  a balloon 
could  not  last  long.  Moreover,  the  fabric  which  weighed,  for  in- 
stance, 90  grammes  per  square  meter  before  being  varnished, 
weighed,  after  the  operation,  270  to  300  grammes. 

These  difficulties  led  to  the  use  of  rubber,  already  made  use  of  by 
the  Germans. 

Lastly,  experiments  having  proved  the  impossibility  of  using 
silk,  which  became  too  brittle  after  being  coated  with  rubber,  bal- 
loons were  constructed  solely  with  rubber-coated  cotton. 

OTHER  FABRICS  USED  IN  BALLOONING. 

The  other  fabrics  nonimpermeabilized,  used  at  present  in  captive 
ballooning,  are: 

1.  Silk  textiles,  for  the  fabrication  of  observers’  parachutes. 

The  ordinary  part  of  the  parachute  is  in  silk  of  7 or  8 mmes,^  but 
the  top,  where  the  air  channel  is,  and  the  edge  of  the  parachute, 
where  the  ropes  are  attached,  are  of  Schappe  linen  of  90  grammes, 
which  is  twice  as  strong  as  the  silk. 


Designation. 

Mmes.i 

Weight 

per 

Resistance,  run- 
ning meter. 

Width 
of  the 

square 

meter. 

Warp, 

Woof, 

piece. 

Japan 

Gr. 

32 

500 

600 

Cm. 

90 

Japan 

8“ 

34  to  35 

500 

600 

90 

Schappe  linen 

90 

1,400 

1,200 

90 

2.  Coarse  linen  of  flax  and  hemp  for  accessories. 


Designation, 

Weight 
per  square 
meter. 

Width, 

Use, 

BC  flax  or  mixture 

Gr. 

320  to  380 

Variable, 

Ground  cloth;  inflating  cloth. 
Sand  bags  for  observation 
balloons. 

B G hemp 

550  to  650 

S mixture  hemp,  flax,  and 
jute, 

T flax 

600 

500 

80-82 

Tents  for  balloon  men. 

1 Japanese  measure. 
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RUBBER-COATED  COTTON  FABRICS. 

MANUFACTURE  OF  RUBBER-COATED  FABRICS. 

MANUFACTURE  OF  SINGLE  FABRICS. 

The  cotton  fabrics  used  are  always  of  the  linen  type,  made  of 
similar  woof  and  warp.  They  are  rendered  impermeable  by  spread- 
ing over  the  fabric  a thin  layer  of  rubber. 

The  piece  of  cotton,  whether  unbleached  or  bleached,  is  rolled 
round  the  cylinder  A,  then  the  fabric,  passing  on  the  roller  O,  is 
coated,  by  means  of  the  distributing  knife  C,  with  rubber  gum  dis- 
solved in  gasoline. 

This  knife,  the  distance  of  which  is  adjustable  with  respect  to 
the  cylinder,  spreads  uniformly  on  the  fabric  the  dissolved  rubber 
which  is  put  on  it. 


On  coming  out  of  this  cylinder,  the  fabric  passes  over  hot  tables, 
which  causes  rapid  evaporation  of  the  gasoline,  the  rubber  remaining 
adherent  to  the  fabric. 

The  coat  laid  is  about  10  grammes  per  square  meter.  The  same 
fabric  passes  again  under  the  distributing  knife  as  many  times  as 
are  necessary  to  obtain  finally  the  weight  of  rubber  required  per 
running  meter. 

VULCANIZATION. 

It  is  necessary  that  the  rubber  be  vulcanized. 

Two  methods  are  in  use: 

1.  Hot  vulcanization.^ — ^This  method  consists  in  diluting  in  the 
mass  of  rubber  gum  which  is  to  be  laid  on  the  fabric,  by  means  of 
the  distributing  knife,  about  5 to  10  per  cent  of  sulphur.  Vulcaniza- 
tion is  effected  under  good  conditions,  but  then  the  rubber  lacks 
tightness. 

2.  For  cold  vulcanization  the  fabric,  previously  covered  with  a 
layer  of  pure  rubber,  is  stretched  out  in  a room  and  submitted  to  a 
cold  process  by  exposure  to  vapors  of  chloride  of  sulphur. 
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A good  tightness  and  a sufficient  vulcanization  are  obtained; 
nevertheless,  the  fabric  must  be  handled  with  care,  the  thin  layer 
being  very  fragile. 

MANUFACTURE  OF  TWO-PLY  FABRIC. 

The  fabric  obtained  under  the  conditions  specified  above  is  single 
fabric,  that  is,  consisting  of  a single  texture  coated  with  a layer  of 
rubber  which  can,  moreover,  be  dyed  to  protect  it  from  effects  of 
the  light  rays. 

This  fabric  is  generally  not  sufficiently  resistant  or  tight  to  be 
used  for  the  construction  of  an  observation  balloon.  It  serves  only 
for  parts,  such  as  the  rudder,  working  relatively  little  and  only 
retaining  air. 

The  fabric  used  for  the  observation  balloon  is  a rubber-coated,  2- 
ply  fabric.  It  comprises  two  coats  of  textile  and,  in  principle,  two 
coats  of  rubber. 

The  two  fabrics  are  placed  together  either  in  straight  threads  or  in 
obT  |Ue  threads.  In  the  first  case  the  maximum  resistance  of  the 


fabric  is  obtained  in  the  direction  of  the  threads,  but  the  fabric 
itself  lacks  homogeneity. 

On  the  other  hand,  when  the  threads  are  crossed,  the  maximum 
resistance  is  weaker,  but  more  even,  and  does  not  allow  a tear  to 
spread  easily  in  the  fabric. 

The  fabric  with  oblique  threads  is  the  only  one  in  use  at  present. 
It  is  made  very  simply  by  means  of  two  single  fabrics  of  a given 
resistance  and  tightness,  and  which  are  pasted  together.  The  roll 
of  the  first  fabric  is  laid  on  a table.  The  roll  of  the  second  fabric  is 
on  another  table  at  45°  relatively  to  the  first  and  unrolled  over  the 
first  piece  in  view  of  the  pasting  of  the  parallelogram  A,  B,  C,  D 
after  about  15  mm.  have  been  left  as  lapping  piece  on  the  parallel- 
ogram previously  pasted,  etc. 
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The  fabric  is  said  to  be  left  handed  or  right  handed  when,  consid- 
ering the  fabric  in  the  direction  of  the  length  of  the  piece,  the  warp 
threads  of  the  second  coat  seem  to  go  up  from  right  to  left  or  from 
left  to  right.  In  the  construction  of  balloons  the  segments  and  the 
panels  are  always  juxtaposed  in  alternating  the  fabrics  to  the  right 
or  to  the  left.  This  is  what  gives  the  balloons  an  aspect  of  marquetry. 

It  is  considered  that  about  150  grams  of  rubber  per  square  meter  are 
necessary  to  insure  satisfactory  tightness  of  the  fabric  for  the  hydro- 
gen. 

The  rubber  can  be  laid  either  equally  on  the  two  single  fabrics 
or,  on  the  contrary,  unequally.  Last,  it  happens  that,  for  the  rubber- 
coated,  two-ply  fabrics  the  rubber  is  spread  in  three  coats  of  unequal 
thickness,  the  total  of  which  amounts  to  the  150  grams  generally 
required  per  square  meter. 


/vy  9 Ff'g.  fO  F/Cf.  fi 

RUBBER-COATED  FABRICS  IN  USE  AT  PRESENT. 

The  improvements  which  are  always  sought  in  the  manufacture 
of  rubber-coated  fabrics  used  for  the  construction  of  balloons  are: 

1.  Lightening  without  diminishing  resistance  and  tightness; 

2.  Proper  protection  of  the  rubber; 

3.  Protection  of  the  fabric  against  the  impurities  of  the  gas. 

LIGHTENING  OF  FABRICS. 

The  weight  of  the  cotton  fabric  and  that  .of  the  rubber  are  varied 
for  this  purpose.  Moreover,  in  view  of  the  distribution  of  the  strain 
in  the  envelope  of  the  balloon,  several  fabrics  of  different  resistance 
and  tightness  have  been  prepared,  to  be  used  in  the  various  parts 
of  the  balloon. 

A distinction  must  be  made  between  rubber-coated,  single-ply 
fabrics,  which  serve  only  for  the  construction  of  rudders,  and  the 
2-ply  fabrics,  which  serve  for  the  construction  of  the  balloon,  of  the 
front  and  rear  ends,  interior  bands,  strips,  etc. 
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The  cotton  textures  which  are  used  for.  the  manufacture  of  rubber- 
coated  fabrics  are  classed  in  several  categories,  the  characteristics 
of  which  are: 


Categories. 

Weight 
per  square 
meter. 

Resistance  per  running 
meter. 

Width  of 
the  piece. 

Warp. 

Woof. 

Grams. 

60 

Grams. 

60  to  65 
90  to  95 
120  to  125 
90  to  95 

Kilograms. 

600 

1,000 

1,300 

800 

Kilograms. 

600 

1,000 

1,300 

800 

113  to  115 

90  

120 

A 

The  textures  in  these  four  categories  are  of  regular  checkering,  each 
woof  thread  crossing  alternatively  with  each  warp  thread.  The 
threads  have  all  the  same  resistance. 

The  first  three  categories  are  of  the  best  quality  imported  from 
England.  The  last,  A,  is  alone  of  slightly  inferior  quality.  It  is  a 
French  war  fabrication,  a fabrication  which  has  perhaps  been  a little 
too  hastily  improvised  after  the  loss  of  our  spinning  mills  in  the 
north. 

There  exists  a category  B,  the  textiles  of  which  are  manufactured 
at  Lyons  in  the  silk  spinning  mills.  The  looms  of  these  mills  are 
not  able  to  manufacture  any  linen  as  regular  as  the  others.  These 
textiles  are  of  straight  thread,  but  striped,  of  unequal  resistance  in 
the  t'wo  directions.  Therefore  they  are  not  used  for  the  essential 
parts  of  the  balloon,  but  solely  in  the  manufacture  of  fabrics  for 
bands.  Their  characteristics  are: 


Category. 

Weight 
per  square 
meter. 

Resistance  per  running 
meter. 

Width  of 
the  piece. 

Warp. 

Woof. 

B 

Grams. 

90  to  110 

Kilograms. 

800 

Kilograms. 

600 

90  to  130 

The  fabric  of  the  strips  is  formed  with  textiles  of  category  R,  the 
characteristics  of  which  are  as  follows: 


Category. 

Weight 
per  square 
meter. 

Resistance  per  running 
meter. 

Width  of 
the  piece. 

Warp. 

Woof. 

R 

Grams. 
130  to  150 

Kilograms. 

1,300 

Kilograms. 

1,300 

Variable. 
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Lastly,  there  is  a fabric  of  category  ‘‘cretonne,”  which  serves  for 
balloon  covers,  without  having  been  rubber  coated  or  for  the  manu- 
facture, after  having  been  treated  with  rubber  of  inflation  sleeves. 
This  textile  weighs  170  to  180  grams  per  square  meter. 

The  rubber-coated  fabrics  are  manufactured  with  these  cotton 
textiles  and  are  designated  by  their  reference  number.  Their 
characteristics  are  given  in  the  following  table  (February,  1917): 


1.  SINGLE  FABRICS. 


Composition. 

Total 
weight 
per  square 
meter. 

Resist- 
ance per 

5 c.  m.  of 
width. 

Kefer- 

ence. 

Rubber 
per  square 
meter. 

Textile. 

Gas  tight- 
ness. 

Use. 

Kilogrs. 

Kilogrs. 

27 

70 

Straight  thread, 
dyed,  category  90. 

160 

40  to  50 

20 

28 

30 

Straight  thread, 
dyed,  category  90 
or  A. 

120 

40  to  50 

20 

1028 

30 

Straight  thread, 
dyed,  unbleached, 
category  90  or  A. 

120 

40  to  50 

40 

Rudders. 

The  results  obtained  with  these  different  fabrics  not  having  been 
satisfactory,  the  fabric  of  reference  1027  has  been  used  since  July, 
1917.  It  consists  of — 

An  external  coat  of  colored  gum  of  20  grams. 

A yellow  texture  of  90  grams. 

An  internal  coat  of  white  gum  of  60  grams. 

Therefore,  after  having  shown  an  exaggerated  tendency  to  obtain 
lightness,  balloon  constructors  have  reverted  to  the  use  of  a lasting 
dye  by  laying  a colored  external  gum  coat  and  an  internal  gum  coat, 
insuring  lightness  and  protected  by  a fabric  colored  by  means  of 
bichromate. 

2.  FABRICS  FOR  BANDS. 


Composition. 

Total 

Resist- 

ance 

per 

5 cm. 

Refer- 

ence. 

Rubber 

per 

square 

meter. 

Textile. 

weight 

per 

square 

meter. 

Gas 

tight- 

ness. 

Use. 

2484 

Gr. 

100 

Straight  thread,  un- 
bleached, category 

B. 

Straight  thread, 
dyed,  category  B. 

190 

Kg. 

40 

20 

Interior  of  E.  C.  B.i 

2485 

100 

190 

40 

20 

Exterior  of  E.C.  B. 

1 Observation  balloon. 


1.  TWO-PLY  FABRICS. 
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It  may  be  seen  from  tbe  above  table  that  the  only  difference 
between  reference  101  and  301,  1101  and  1301,  401  and  501,  1401 
and  1501,  is  the  use,  for  some,  of  textures  of  category  90  and  for  the 
others  of  textures  of  category  A,  of  equal  weight  and  lightness,  a 
little  less  resistant,  but  which  are  manufactured  in  France  and  can, 
consequently,  be  found  easily  at  a reasonable  price. 


The  improvement  in  the  fabrication  of  the  present  fabrics,  as 
compared  with  those  made  formerly,  consists  in  reducing  the  weight 
of  the  rubber  (120  grams  instead  of  160  grams)  without  reducing  the 
tightness  of  the  envelope. 

In  conclusion,  at  present  elongated  captive  balloons  can  be  con- 
structed, for  instance,  with  the  following  fabrics: 

References. 


Body  of  the  balloon,  rubber-coated,  2-ply  fabric  lightened. . . 1 401 
Tapering  ends,  front  and  rear  of  the  balloon,  rubber-coated, 

2-ply  fabric,  lightened 1 501 

Balloon et,  2-ply  fabric 560 

Rudders,  single  fabric 1 028 

Strips,  2-ply  fabric 30 

Inside  bands,  single  fabric 2 484 

Outside  bands,  single  fabric 2 485 


Note. — In  spite  of  the  theoretical  diminution  of  tension  with  the 
diameter,  it  is  advisable,  if  there  is  no  shortage  of  fabric  of  the  best 
quality,  and  in  view  of  the  pouches  which  are  formed  more  or  less 
at  the  prow  of  the  balloon,  to  construct  panels  1 to  4 of  material  1401, 
which  is  more  resistant  than  material  1501. 
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PROTECTION  OF  THE  RUBBER. 

The  cotton  fabrics,  which  used  to  serve  before  and  at  the  begin- 
ning of  the  war  for  military  ballooning,  were  externally  dyed  with  a 
compound  of  chromate  of  lead  which  gave  them  the  characteristic 
yellow  color.  They  were  afterwards  rubber-coated. 

This  dye,  which  did  not  corrode  the  fabric  and  which  protected 
the  rubber  against  the  action  of  the  sun,  had  the  drawback  of  being 
a bright  yellow  color,  and,  consequently,  of  making  the  balloons  in 
the  field  easy  targets  for  the  enemy,  either  in  camp  or  during  move- 
ment at  a low  altitude.  The  balloons  of  yellow  fabrics  were  then 
covered  with  a layer  of  gum  lac  varnish,  colored  in  aniline  green; 
but  the  dye  disappeared  rapidly  under  the  action  of  the  inclemency 
of  the  weather,  and  the  gum  lac  alone  remained,  thus  overcharging 
the  balloons  unnecessarily. 

It  was  sought  to  replace  this  compound  by  a cotton  dye  with  copper 
compounds,  before  coating  with  rubber,  which  would  give  a green 
color. 

Unfortunately,  rubber  is  decomposed  by  copper  compounds,  and 
the  balloons  put  into  service  soon  had  their  coat  of  rubber  reduced 
to  dust.  - 

The  method  adopted  at  present  consists  in  covering  the  fabric 
with  an  external  coat  of  rubber  taken  from  the  internal  coat,  the 
total  weight  of  the  rubber  remaining  the  same.  The  gum  of  this 
layer  is  dyed  with  bichromate  of  lead,  the  yellow  color  of  which  is 
masked  by  adding  lampblack  to  the  compound.  Then  a dark  dye 
is  used  which  is  lasting  and  protects  the  rubber  properly. 

Moreover,  with  a view  to  insure  a better  conservation  of  the  inter- 
mediate coat  of  rubber,  which,  alone,  insures  tightness,  the  external 
material  is  dyed  with  bichromate. 

This  is  accomplished  in  the  double  fabric,  reference  1401  bis  light, 
which  consists  of— 

An  external  colored  gum  coat  of  20  grams; 

A yellow  material,  oblique,  of  90  grams; 

An  intermediate  gum  coat,  of  100  grams; 

An  unbleached  material  of  straight  thread,  of  90  grams. 

This  fabric  has  served  for  the  construction  of  the  hull  of  the  ob- 
servation balloons  since  July,  1917. 

ALTERATION  OF  RUBBER-COATED  FABRICS. 

The  alterations  of  the  rubber-coated  fabrics  are  manifested  in 
different  ways. 

Certain  fabrics  ‘Murn  to  grease.”  This  defect  is  caused  by  the 
bad  quality  of  the  dissolvent  used  for  the  fabrication  of  the  gum, 
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and  it  becomes  apparent  very  rapidly  in  hot  weather;  the  fabric 
grows  black  and  seems  to  be  oily;  it  becomes  more  or  less  brittle  and 
the  textures  fall  apart;  rubber  gum  does  not  adhere  easily  to  the 
panels  when  they  are  turned  to  grease. 

These  defects  can  temporarily  be  overcome  by  sticking  bands  on 
the  oblique  parts  of  the  double  fabric. 

As  soon  as  the  panels  of  a balloon  appear  plainly  to  be  oily,  espe- 
cially in  the  upper  part,  it  must  be  sent  back  to  the  rear  to  be  over- 
hauled, repaired,  or  condemned. 

In  other  fabrics  the  rubber  is  decomposed  by  the  influence  of 
atmospheric  conditions,  especially  by  rapid  and  repeated  alterna- 
tives of  sun  and  dampness,  and  when  the  gum  coat  or  the  external 
texture  is  discolored.  Then  the  fabric  becomes  dry  and  brittle,  the 
rubber  becomes  dusty,  the  double  textures  fall  apart. 

This  alteration  of  the  rubber  is  plainly  perceptible  by  the  odor; 
the  fabric  loses  its  ordinary  odor  of  rubber  and  has  a characteristic 
odor,  sour  and  sharp. 

The  acid  products  produced  by  the  decomposition  of  the  rubber 
corrode  the  textures  and  can  reduce  their  resistance  by  more  than 
a half. 

Any  balloon  whose  envelope  has  distinctly  the  sour  odor  of  decom- 
posed rubber  must  immediately  be  deflated  and  sent  back  to  the 
rear  to  be  condemned. 

In  any  case,  a balloon  used  for  captive  ascents  must  not  be  left  in 
service  when  it  has  been  actually  inflated  for  six  months. 

The  composition  of  rubber-coated  fabrics  which  has  been  given 
above  shows  that  no  importance  should  be  attached  to  the  partial 
disappearance  of  colored  external  gum  coats.  These  gum  coats,  in 
the  new  fabrics,  are  only  made  with  a view  to  camouflage  the  balloon, 
and  if  they  fall  off  in  places  the  camouflage  is  all  the  more  effective. 
On  the  other  hand,  a balloon  can  become  porous,  but  it  can  only  be 
ascertained  that  a balloon  is  porous  if  the  bubbles  of  air  are  plainly 
seen  to  escape  when  the  envelope  is  wet  with  rain.  And  even  in 
this  case  the  bubbles  must  be  very  numerous  to  have  any  influence 
whatsoever  on  the  lifting  power. 

The  deflating  of  a balloon  on  account  of  the  porosity  of  an  envelope 
(the  rubber  of  which  does  not  show  any  other  appearance  of  decom- 
position) must  be  considered  as  exceptional. 

In  numerous  balloons  at  present  in  service  the  fins  made  with  the 
fabric  of  material  1028  inflate  insufficiently  after  having  been  in 
use  for  some  time. 
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To  reduce  the  escape  of  air  through  portions  of  the  fabric  of  the 
fins  which  become  porous  it  is  advisable  to  render  them  imperme- 
able by  means  of  a special  coat  composed  of  gelatin,  glycerin,  and 
formol. 

This  coat  must  be  laid  on  the  portions  of  the  fabric  of  the  fins 
which  have  become  plainly  porous,  particularly  on  the  upper, 
lateral,  and  rear  portions  of  the  two  upper  lobes,  which  are  more  ex- 
posed to  atmospheric  influences,  to  alternatives  of  the  slm’s  rays 
and  dampness. 

New  balloons  and  balloons  which  are  overhauled  at  the  rear 
have  fins  made  of  rubber-coated  single  fabric  material  1027.  (See 
p.  14.) 

PROTECTION  OF  THE  FABRIC  AGAINST  THE  IMPURITIES  OF  THE 

GAS. 

A balloon  fabric  should  be  immune  against  the  corrosive  action 
of  the  impurities  contained  in  the  inflating  gas. 

It  is  recognized  that  the  gas  sent  to  the  companies  after  compres- 
sion in  tubes  to  150  kilos  per  square  centimeter  is  practically  pure, 
the  mechanical  phenomena  of  compression  causing  the  disappear- 
ance of  the  poisonous  by-products  sometimes  occurring  in  the  manu- 
facture of  hydrogen. 

But  the  companies  which  have  to  use  hydrogen  direct  from  silikol 
plants  for  the  inflation  of  balloons  in  the  field  are  bound  to 
introduce  into  the  balloon  phosphorus  products,  which  will  rapidly 
burn  the  cotton  of  the  fabric,  if  the  latter  (reference  1501,  for 
instance)  has  no  internal  rubber  coat.  This  condition  obtains  in  the 
Belgian  Balloon  Service. 

In  fact,  although  the  manufacturers  of  ferrosilicon  have  never 
accepted  a formal  clause  in  their  contracts  for  the  delivery  of  this 
product  free  of  phosphorus,  the  present  use  of  impure  and  phos- 
phorus cast  iron  in  the  electric  furnaces  used  for  manufacture  of 
ferrosilicon  causes  the  hydrogen  gas  obtained  to  contain  an  appreci- 
able proportion  of  phosphorus  compounds. 

It  may  be  seen,  under  these  circumstances,  that  the  use  of  a gas 
which  has  not  been  compressed  beforehand  might  give  rise  to  the 
construction  of  balloons  with  a fabric  having  an  internal  rubber 
coat,  which  the  French  Balloon  Service  had  a tendency  to  suppress. 

The  Belgian  Balloon  Service  has  tried  to  find  a method  for  the 
absorption  of  any  trace  of  phosphorus,  particularly  in  fitting,  inside 
the  balloon,  banderols  of  texture  impregnated  with  a solution  of 
hyperbromite  of  soda. 
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RESISTANCE  OF  FABRICS. 

MECHANICAL  RESISTANCE  BY  TENSION. 

Fabrics  are  tested  by  means  of  a dynamometer  on  test  pieces  cut 
out  from  a bundle  of  material  to  be  tested. 

The  extremities  of  the  band  are  seized  between  two  clamps.  One 
of  the  clamps  is  connected  with  the  dynamometer,  the  needle  of 
which  can  turn  easily  in  the  direction  of  increasing  strain,  but 
can  not  turn  back. 

The  other  clamp  carries  a nut  and  is  mobile  in  a slide.  In  the 
screw-box  a screw,  which  can  move  lengthwise,  can  be  turned. 

When  the  screw  is  made  to  turn  in  the  proper  direction,  the  mobile 
clamp  is  displaced;  the  band  of  fabric  is  stretched  and  the  dyna- 
mometer needle  indicates  the  tension. 


Fig.  13. 


The  test  is  continued  until  the  fabric  breaks. 

The  test  is  made  on  bands  of  5 c.  m.  in  width.  Multiplying  by  20 
the  reading  given  by  the  dynamometer,  the  limit  of  resistance 
per  running  meter  of  the  fabric  is  obtained. 

TEST  OF  PERMEABILITY. 

The  gas  tightness  of  fabrics  is  tested.  Round  pieces  of  fabric 
0^.20  in  diameter  are  cut  out.  The  piece  is  fitted  on  a vertical 
cylinder  which  forms  the  bottom  of  a bell.  The  bell  is  fixed,  and  is 
immersed  in  a mobile  water  tank  which  constitutes  one  plate  of  a 
balance  of  which  the  bar  carries  a needle  moving  over  a graduated 
sector. 


Fig.  14. 
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Hydrogen  is  introduced  under  the  bell  and  the  weight  is  adjusted 
to  secure  a water  level  of  30  In  this  position  it  is  leftyfor  24 

hours.  Gas  escapes  through  the  fabric  and  the  volume  of  hydrogen 
contained  in  the  bell  decreases.  The  water  tank  rises,  and  the 
needle  moves  on  a dial  which  is  graduated  in  such  a way  that  each 
di  /ision  corresponds  to  a loss  of  one  liter  per  24  hours  per  square 
meter  of  fabric. 

To  be  accepted,  a fabric  should  lose  less  than  10  liters  per  square 
meter,  per  24  hours. 

Note.— Generally  a fabric  loses  its  gas  tightness  before  it  loses 
its  strength. 

STRAIN  EXERTED  IN  THE  INTERIOR  OF  A BALLOON. 

(A)  PRESSURES. 

As  regards  the  distribution  of  strain,  a balloon  which  is  full  of  gas 
can  be  compared  with  a glass  balloon  full  of  water  (Fig.  15). 


Fig.  15. 


In  the  case  of  the  glass  balloon  full  of  water,  the  application  of  the 
principle  of  Archimedes  shows  that  the  pressure  on  an  element  of 
surface  (s)  is  equal  to  the  difference  of  the  weights  of  two  columns  of 
water  and  of  air  having  as  a base  this  element  of  surface  and  as  height 
the  \ertical  distance  separating  this  element  from  the  level  of  the 
water. 

In  the  case  of  the  balloon  filled  with  gas  and  opened  at  the  bottom 
(fig.  ] 6),  the  pressure  on  an  element  of  surface  (s)  is  equal  to  the  differ- 


Fig.  16. 


ence  in  weight  of  two  columns  of  air  and  of  gas  having  as  base  this 
element  of.  surface  and  as  height  the  vertical  distance  separating 
this  element  from  the  level  MN> 
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While,  in  the  case  of  the  water,  the  weight  of  the  column  of  air 
was  trifling  as  compared  with  the  weight  of  the  same  column  of 
water,  the  same  can  not  be  said  for  the  weight  of  the  column  of  air 
as  compared  with  the  same  column  of  gas. 

The  pressure  F exerted  on  the  surface  (s)  is  : 

F=shd  — shd’=sh(d— d’)=sha. 
d being  the  specific  weight  of  the  air; 
d’  being  the  specific  weight  of  the  gas; 
a being  the  lifting  power  of  the  unit  of  volume  of  the  gas. 
h being  the  vertical  height  in  meters. 

In  the  case  of  hydrogen,  the  lifting  power  being  1 kg.  TOO  per 
cubic  meter,  the  pressure  exerted  on  the  upper  part  of  a balloon  10 
meters  high  is  11  kgs.  per  square  meter. 

(B)  TENSION  OF  THE  FABRIC. 

Knowing  now  how  to  calculate  the  pressure  exerted  on  a certain 
spot  of  the  surface  of  a balloon,  let  us  endeavor  to  calculate  the 
tension  to  which  the  fabric  is  submitted  at  that  spot. 


1.  Case  of  a spherical  balloon. — Let  us  suppose  a certain  point  A 
of  the  surface  of  a balloon,  on  which  the  pressure  per  unit  of  surface 
is  P.  If,  on  the  surface  of  the  balloon  around  A is  taken  as  pole,  a 
cap  MN  is  cut  out  which  corresponds  to  an  angle  of  opening  to  the 
center  MON — 2 x,  this  cap  can  be  considered  as  being  in  equilibrium 
first  under  the  action  of  the  total  pressure  exerted  on  the  surface 
MN,  second  under  the  action  of  the  calculated  tension  T per  linear 
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meter  applied  on  the  whole  circumference  of  the  circle  MN  which 
limits  the  cap. 

Supposing  that  the  chosen  element  of  surface  is  sufficiently  small , 
the  surface  of  the  cap  is  represented  by: 

TT  X BN2  = 7r  X 

The  total  pressure  exerted  by  the  gas  on  that  surface  is  therefore: 
P X tt  r2. 

The  tensions  T can  be  decomposed  in  two  components:  The  points 
f in  the  plane  MN  (perpendicular  to  OA)  which  equilibrate  each 
other  two  by  two;  the  others  V-,  parallel  to  the  axis  OA. 

The  value  of  the  elementary  tensions  is  T sin  a. 

For  the  whole  circumference  circumscribing  the  cap,  these  elemen- 
tary tensions  will  be  compounded  in  a single  factor,  represented  by — 

T sin  OL  X 2xr. 

In  order  that  the  cap  may  be  in  equilibrium,  it  is  necessary  to  have : 

2 7rr  T sin  a=7rr  or  2T  sin  a=Pr, 

PP 

or  ?’=K  sin  a,  therefore 

In  a spherical  balloon,  the  tension,  at  the  spot  where  the  pressure 
is  the  grceatest,  is  35  kgs.  If  a fabric  having  a resistance  of  1,200  kgs. 
be  used,  that  fabric  works  with  a coefficient  of  safety  of: 

^^^=35  (approximately). 

2.  Case  of  an  elongated  balloon. — Let  us  suppose  a point.  A,  of  the 
wall  of  the  cylindrical  balloon  (fig.  18),  on  which  the  value  of  the 
pressure  is  P.  If  a very  short  element,  MN,  of  the  straight  section 


passing  through  the  point,  A,  be  considered,  and  if,  round  about  this 
element,  and  element  of  surface,  PQRS,  constituted  by  a supp] 
"rectangle  resting  on  the  balloon,  be  circumscribed,  the  surface  of 
his  curvilineal  rectangle  is,  for  a very  small  element: 
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LX2R  sin  a 

(Same  approximation  as  in  the  prncedingr case)* 

The  value  of  the  total  pressure  exerted  on  the  rectangle  is  then: 

2PLR  sin  a j 

The  elementary  tensions,  t,  applied  all  along  the  sides,  PQ  and  RS, 
and  directed  according  to  the  direction  of  the  axies  are  neutralized 
two  by  two  as  being  equal  and  of  opposite  directions. 

The  elementary  tensions  applied  all  along  the  sides,  P§  and  QS, 
and  tangentially  to  the  straight  sections  of  the  balloon  can  be  decom- 
posed, first  in  elementary  tensions  situated  in  the  plan  drawn  through 
A perpendicular  to  OA  (these  forces  equilibrate  each  other  two  by 
two),  second  in  tensions  parallel  to  OA. 

The  values  of  these  elementary  tensions  is  T sin  per  unit  of  length. 

For  the  two  lengths,  PS  and  QR,  the  total  tension  is  2LT  sin  a. 

The  following  will  therefore  be  obtained: 

2PLR  sin  a=2LT  sin  a. 

T=PR. 

Hence,  in  this  way,  for  the  same  pressure,  a value  of  tension  double 
that  found  in  the  preceding  case  is  obtained. 

To  find  out  the  condition  of  a ballooh  through  wear  and  tear, 
samples  are  selected  from  the  fabric  and  submitted  to  the  resistance 
test. 

When  the  coefficient  of  safety  has  gone  down  to  half  of  its  value, 
the  balloon  must  be  withdrawn  from  service. 

CONSTRUCTION  OF  BALLOONS. 

Whatever  the  shape  of  the  balloon  may  be,  round  or  elongated,  it 
is  always  constructed  by  assembling  patterns,  pieces  of  material  which 
are  cut  out  from  the  whole  pieces  of  material  with  a minimum  of 
waste. 

The  cutting  out  is  accomplished  by  using  a paper  pattern,  large 
enough  to  allow  overlapping  of  the  seams.  ‘ This  pattern  is  laid  on 
the  piece  of  material  and  the  outline  traced  in  pencil,  and  then  cut 
out  with  tailors’  scissors,  or,  in  order  to  increase  the  output,  after 
having  unrolled  several  pieces  one  on  top  of  the  other,  the  cutting 
out  is  performed  with  a portable  circular  saw  worked  by  electricity. 

All  the  segments  of  an  elongated  balloon  are  equal,  the  balloon 
being  a solid  of  revolution. 
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It  suffices,  therefore,  for  the  construction  of  a balloon,  to  have  the 
pattern  of  these  segments.  Then  the  drawing  of  the  pattern  is  mqde. 

But  in  a balloon  built  with  segments,  made  entirely  with  the  same 
piece  of  fabric,  if  a longitudinal  tear  occurs,  there  is  nothing  to  pre- 
vent that  tear  from  spreading  all  along  the  segment  through  the 
action  of  the  internal  strain.  Means  have  been  sought  to  limit  this 
tearing. 

The  solution  which  consisted  in  hooping  the  balloons,  by  sewing 
bands  of  fabric  2 cm.  in  parallel  lines  or  in  perpendicular  lines  to 
the  generatrices,  is  not  sufficient,  therefore  the  segments  have  been 
subdivided  into  panels  which  are  then  assembled  by  means  of  trans- 
verse seams. 

The  latter  constitute  lines  having  a greater  resistance  than  that  of 
the  fabric,  so  that  tears  occurring  inside  a panel  stop  generally  at 
these  seams. 

Moreover,  in  consecutive  segments  and  panels,  the  fabric  is  placed 
alternatively  to  the  right  and  to  the  left. 

The  construction  of  a balloon  with  panels  involves  less  waste  in 
the  envelope.  On  the  other  hand,  it  requires  more  hands,  so  that 
the  net  host  of  the  balloon  is  the  same  whatever  method  of  construc- 
tion be  adopted.  The  length  of  the  seams  being  greater  in  this  case, 
the  tightness  is  not  quite  so  good. 

Lastly,  in  order  to  prevent  the  extremities  of  the  segments  from 
being  too  slender,  circular  panels  are  placed  at  each  extremity  of 
the  bhlloon. 

ASSEMBLING  FABRICS— TRACING  THE  DRAWING  OF  PATTERNS. 

CASE  OF  THE  BALLOON,  TYPE  H. 

Body  of  the  balloon.- — The  body  of  the  balloon  comprises  a cyl- 
indrical part  and  two  spherical  caps. 

The  construction  of  the  cylinder  is  made  without  difficulty,  as  it 
is  an  extendable  surface,  which  takes  the  shape  of  a rectangle.  The 
length  of  the  large  side  of  this  rectangle  is  27rll  and  its  width  is  that 
of  the  height  of  the  cylinder. 

Let  us  suppose  that  the  fabric  used  has,  for  instance,  a width  of 
1 m.l5.  The  construction  of  the  cylinder  could  be  made  either  by 
successive  rings,  with  a length  of  27rR,  or  by  the  juxtaposition  of 
rectangles,  the  large  sides  of  which  would  be  the  axis  of  the  cylinder. 
The  width  of  these  elements  (including  overlapping  of  seams)  would 
be  less  than  or  at  most  equal  to  1 m.  15. 
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The  number  of  rings  is: 


The  number  of  rectangles  is:  'n?— 


2^R 

Hh 


and  generally  not  being  whole  numbers. 

Let  us  now  take  the  whole  numbers  and  immediately  above. 
They  will  represent  the  numbers  of  bands  of  fabric  used.  The 
width  of  these  bands  will  be  obtained  by  dividing  H by  and  27rR 
by  n^.  Im.lO  will  be  obtained,  for  instance. 

To  sew  the  seams  an  extra  width  of  3 cm.  will  be  taken  for  the 
overlapping  of  the  fabrics,  which  will  then  be  cut  out  to  lm.l3. 

CASE  OF  THE  SPHERICAL  BALLOON— DRAWING  OF  THE  SEGMENT. 

The  spherical  cap  not  being  extendable,  it  is  divided  into  a cer- 
tain number  of  quarters  or  segments  in  sufficient  number  to  give  it 


seams,  and  consequently  the  weight,  in  too  large  proportions. 

The  dimensions  of  the  cap  are  determined  as  follows: 

Let  us  take  as  base  of  the  segment  the  width  L of  the  fabric. 


Their  number  will  be,  for  a radius  R of  the  sphere: 


71  = 


2 TT  R 

“I7~ 


If  necessary,  the  value  of  L is  modified  so  that  the  number  n may 


be  whole  and  even. 

The  length  of  the  extended  axle  of  the  segment  is  tt  R. 

In  order  that  the  segment  may  be  of  proper  shape,  it  is  necessary 
to  determine  the  width  at  points  sufficiently  close  to  each  other. 


CONSTRUCTION  OJt  BALLOONS. 


25 


Let  us  take,  for  instance,  the  point  c,  which  is  found  again  on  the 
sphere  at  the  point 

2 X r 

The  width  of  the  segment  at  that  point  is  evidently  — ~ 

For  the  other  points  the  following  would  also  be  found: 


2xr" 

n 


2 X r^' 


etc. 


The  different  widths  are  therefore  proportional  to  the  radius  of 
R of  the  balloon  and  to  the  successive  radii  r,  r\  etc. 

All  the  circles  being  alike,  let  us  trace  on  the  width  L of  the  seg- 
ment a circle  of  L in  diameter  and  let  us  divide  its  circumference 


into  as  many  equal  portiohs  as  we  ha- ve  taken  on  the  segipent. 

Let  us  draw  the  chords,  passing  through  these  points  of  division 
which  are  parallel  to  the  horizontal  diameter.  The  lengths  of  these 
different  chords  give  the  corresponding  widths  of  the  segment. 

Once  the  segment  is  traced,  it  is  necessary  to  leave  on  one  side 
an  overlapping  band  of  30  m/m  in  order  to  assemble  and  sew  together 
the  different  segments. 

The  pieces  once  cut  out,  the  balloon  is  built  by  pasting  together 
the  different  elements,  which  are  afterwards  sewn. 


SEAMS. 


There  are  several  types  of  seams,  made  either  by  hand  or  by 
machine. 


STITCHES  MADE  BY  HAND. 

1.  Basting  stitch. — The  basting  stitch  presents  no  solidity  what- 
ever; it  is  used  solely  for  basting.  (Fig.  21.) 

2.  Backstitch. — The  backstitch  is  made  by  passing  the  thread 
again  in  the  hole  of  the  preceding  stitch. 

It  is  the  only  stitch  to  be  used  for  handmade  seams.  , 

Seams  made  this  way  are  very  tight  on  the  top  and  present,  under- 
neath, overlapped  threads.  They  are  very  strong  (five  stitches  per 
centimeter).  (Fig.  22.) 

3.  Saddler  stitch. — Handmade  with  two  crossing  threads,  each 
one  forming  a very  tight  basting  stitch.  (Fig.  23.) 

4.  Junction  stitch. — The  junction  stitch  serves  for  temporary  and 
rapid  repairs.  It  is  used  for  bringing  together  the  edges  of  two 
fabrics  after  a tear,  for  instance.  (Fig.  24.) 
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5.  Sock  stitch. — If  the  edge  of  one  of  the  fabrics  to  be  assembled  is 
meant  to  touch  the  seam  in  its  entire  length,  the  sock  stitch  is  used. 
It  is  very  strong,  as  it  acts  as  a double  seam.  (Fig.  25.) 

It  was  used  to  fasten  the  valve  and  appendix  collars  to  the  spher- 
ical balloon. 


Fig.  24  Fig.  25 


STITCHES  MADE  BY  MACHINE. 

6.  The  chain  stitch. — The  chain  stitch  is  made  with  a single-thread 
sewing  machine.  The  needle  pricks  through  the  texture,  and  when 
it  comes  out  again  it  causes  the  thread  to  form  a loop.  This  loop  is 
eized  by  a hook,  which  holds  it  under  the  new  position  of  the  need  le 
when  the  material  has  automatically  advanced. 

The  needle  then  passes  into  the  loop,  which  the  hook  lets  go  to 
seize  the  new  loop  being  formed,  and  so  forth. 

A chain-stitched  seam  is  not  reliable  at  all.  If  one  pulls  at  the 
thread  which  ends  the  seam,  the  whole  thread  comes  out.  Such  a 
seam  must  therefore  be  carefully  finished  off;  but  if  a thread  happens 
to  break  in  the  middle  of  the  seam,  the  whole  portion  extending  in 
the  direction  it  was  made  becomes  loosened.  (Fig.  26.) 

7,  Double-thread  seam  stitch. — Double-thread  seams  must  be  made 
with  a well-adjusted  machine,  so  that  the  crossing  stitch  of  the  two 
threads  or  knot  may  be  made  exactly  in  the  middle  of  the  texture 
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to  be  assembled.  This  result  is  easily  obtained  by  adjusting  prop- 
erly the  tension  of  each  of  the  two  threads,  upper  and  lower. 

The  double-thread  seam  is  even,  very  fine,  and  very  strong.  (Fig. 
27.) 


iVron^'  Fr^,  27  Righi- 


Note. — A seam  must  always  be  drawn  in  pencil  before  being  made. 

ASSEMBLING. 

The  materials  which  constitute  the  panels  overlap  by  about  30 
m/m  and  are  fastened  together  by  means  of  three  seams.  The  latter 
are  made  after  pasting  the  common  portion. 

A band  made  of  rubber-eoated  single  fabric  overlaps  inside  and 
outside,  acting  as  butt-strap  and  thus  stopping  up  the  needle  holes. 

All  the  seams  are  made  by  machine,  except  those  in  the  ends  of  - 
the  balloon,  and  formerly  the  rip  panel. 

UPKEEP  OF  BALLOONS  OF  RUBBER-COATED  FABRIC. 

Frequent  handling  shatters  the  pellicles  of  rubber  and  causes  the 
fabric  to  lose  its  gas  tightness;  therefor,  it  is  necessary  to  reduce  it  to 
a minimum  when  the  balloon  is  inflated  or  taken  out  into  the  air. 

Avoid  handling  when  the  temperature  is  below  5 or  10  degrees 
centigrade,  as  the  cloth  becomes  brittle,  and  loses  its  tightness,  then 
its  strength. 

Indoors,  balloons  are  kept  in  special  storehouses,  in  covers,  and 
in  chests  screened  from  light  and  cold.  They  are  first  covered  with 
talc. 

In  the  field,  when  a balloon  is  not  inflated,  it  is  advisable,  during 
the  winter,  to  keep  it  in  a heated  storeroom  so  as  to  better  preserve  it. 
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SECOND  PART— CORDAGE  AND  RIGGING. 

TEXTILES  USED. 

The  textiles  mostly  used  for  the  manufacture  of  cordage  are  cotton, 
hemp,  ramie,  and  silk. 

Cotton  is  smoother,  softer,  and  lighter,  but  not  so  resistant  as  hemp, 
notably  as  regards  wear  through  friction.  It  is  almost  imputrescible. 
Its  high  price  has  greatly  reduced  its  use  in  cordage.  The  handling 
guys  and  the  open  pulley  ropes  alone  are  of  cotton. 

Hemp  is  resistant  and  comparatively  little  imputrescible.  Hemp 
cordage  contains  a certain  quantity  of  gum  (about  15  per  cent),  which 
makes  it  rough.  This  gum  matter  ferments  and  becomes  musty 
with  dampness,  which  diminishes  the  resistance  of  the  hemp,  and 
makes  it  necessary  to  spread  out  and  dry  wet  cordage. 

The  hemp  used  before  the  war  came  almost  exclusively  from  the 
valley  of  the  Loire.  At  present  its  culture  has  disappeared  almost 
entirely  and  recourse  has  been  had  to  Italian  hemp  (Naples)  of  a less 
fine  quality. 

Various  tests  made  before  the  war  with  a view  to  rendering  hemp 
imputrescible,  notably  by  treating  it  with  rubber,  were  given  up 
as  the  material  used  gradually  destroyed  the  textile. 

Ramie  gives  white  cordage,  very  soft  but  unfortunately  not  reliable 
in  use,  on  account  of  the  chemical  treatment  (whitewashing  with 
chloride  of  lime)  to  which  it  is  submitted  during  manufacture,  and 
which  may  leave  traces  in  the  cordage. 

Silk  would  make  good  cordage,  but  is  eliminated  on  account  of 
its  price. 

Practically  all  the  cordage  used  in  military  ballooning  is  made  o 
hemp. 

FABRICATION  OF  CORDAGE. 

The  starting  point  of  any  cordage  is  the  rope  yarn;  it  is  obtained 
by  twisting  the  fibre  itself  of  the  textile,  either  with  simple  machines 
or  by  hand,  which  gives  the  best  quality.  The  more  resistant  the 
fibre  itself  is  and  the  longer  it  is  so  that  it  can  join  with  the  others  on 
a greater  length,  the  stronger  will  be  the  thread. 

Cotton  fibre  is  obtained  by  first  clearing  a ball  of  cotton  of  all  the 
impurities  which  it  contains  and  then  by  tapering  progressively  the 
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shapeless  mass  of  fibres  in  special  machines  until  the  strands  become 
parallel.  This  process  takes  a long  time  and  is  very  expensive. 

Hemp  is  combed  by  hand  with  large  cards.  The  operation  is  also 
done  by  machine,  but  the  fibre  is  often  broken  and  the  product 
obtained  is  not  so  fine. 

Having  the  elementary  fibre,  the  rigger  takes  a certain  amount  of 
it,  in  skein,  in  his  apron.  He  fixes  this  skein  to  a hook  which  re- 
volves round  a horizontal  axle,  then  he  backs  away  from  the  hook 
while  unwinding  a constant  quantity  of  threads  of  the  skein,  which 
are  twisted  around  each  other,  giving  the  rope  yarn. 

It  is  said  that  a thread  is  twisted  to  the  right  when,  on  looking  at 
this  thread  freely  suspended,  the  fibres  of  which  it  is  composed  are 
seen  to  run  upward  from  left  to  right;  it  is  twisted  to  the  left  when 
they  run  upward  from  right  to  left. 

The  rope  yarn  represents  the  principal  element  of  all  cordage.  It 
is  a single  and  continuous  thread  held  by  a single  twist.  Its  diameter 
changes  with  the  diameter  of  the  rope. 

riyhf’  /erf- 


Fi'g.f 

The  following  are  the^different  categories  of  rope: 

Warp. — Composed  of  2 rope  yarns. 

String. — Composed  of  3 rope  yarns. 

Cord. — Composed  of  a certain  number  of  rope  yarns  (more  than  3). 

Rope. — Composed  of  3 or  4 strands. 

Stream  cable. — Composed  by  3 or  4 cords. 

(^'Grelin  greline’'). — Composed  of  3 or  4 strand  cables. 

Seven-stranded  rope. — Composed  of  6 strands  with  a core  in  the 
middle. 

Hawser. — Name  of  any  cordage  having  undergone  two  twists. 

Cable. — ^Thick  or  very  long  cordage. 

The  strands  are  alternately  in  one  direction  and  in  the  other  when 
one  passes  from  the  finished  cordage  to  its  different  elements.  For 
instance,  in  a right  stream  cable,  the  hawser  is  twisted  to  the  left,  the 
warp  to  the  right,  and  the  rope  yarn  to  the  left.  To  obtain  a hawser, 
three  wraps  are  fixed  on  a loper,  the  warps  being  separated  by  a turn- 
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buckle;  the  warps  are  laid  up  in  excess,  then  the  turnbuckle  is  taken 
away  from  the  loper.  The  three  warps  lay  up  automatically  while 
the  loper  turns  alone  in  a contrary  direction  from  that  of  the  laying 
of  the  warps. 


Fig.  2. 


Hemp  cords  are  termed  hawsers. 

Cotton  cords  are  termed  stream  cables. 

Core. — If  a rope  is  composed  of  more  than  4 strands,  it  needs  a core. 
This  core  is  the  mounting  round  on  which  the  strands  are  rolled^up. 
It  should  be  extendable  to  follow  the  movements  of  the  twists  of  the 
strands.  A rope  with  6 strands  and  a core  is  termed  a 7-stranded 
rope. 

CLASSIFICATION  OF  CORDAGE. 

Cordage  is  classed  according  to  its  weight  and  diameter. 

Military  ballooning  has  classed  it,  by  order  of  increasing  volume, 
into  three  categories,  having  each  five  numbers: 

Strings,  laid  up  or  not. 

Cords. 

Ropes,  for  which  there  exists  practically  but  three  numbers. 

TABLE  OF  REGULATION  HEMP  CORDAGE. 


Designa- 
tion of 
cordage. 

Diameter. 

Weight 
per  meter. 

Resist- 

ance. 

Single  thimble. 

Double 

thimble. 

Toggles. 

No. 

No. 

String: 

Mm. 

Gr. 

Kgs. 

No.l.. 

1.3 

1.25 

37 

No.  2.. 

1.6 

2 

56 

No.  3.. 

2 

3.2 

90 

No.  4.. 

2.5 

5 

125 

4/4 

4i/5 

No.  5.. 

3 

8 

200 

5/5 

5/6 

5 

Cord: 

No.l.. 

4 

12.5 

231 

6/6 

6/7 

6 

6 

No.  2. . 

5 

20 

330 

7/7 

7/8 

7 

7 

No.  3.. 

6 

32 

544 

8/8 

8/9 

8 

8 

No.  4.. 

8 

50 

850 

9/9 

9/10 

9 

9 

No.  5.. 

10 

80 

1500 

10/10 

10/11 

10 

10 

Rope: 

No.  1.. 

12 

125 

1800 

11/11 

11/12 

11 

11 

No.  2. . 

16 

200 

2700 

12/12 

12/13 

12 

12 

No.  3.. 

20 

320 

3200 

^13/13 

13/14 

13 

13 

Note. — 1.  All  cordage  of  the  same  class  and  same  number  has  the  same  diameter, 
whether  cotton  or  hemp . 2.  The  diameter  of  the  ropes  equals  10  times  the  diameter  of 
the  strings  of  the  same  number.  For  instance:  Rope  No.  2,  diameter  16  mni.;  string 
No.  2,  diameter  1 mm.  6. 
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The  diameter  and  the  weight  of  cordage  as  made  at  present  is  a 
little  greater,  at  least  as  regards  strings,  than  before  the  war,  on  ac- 
count of  the  quality  of  the  hemp  not  being  so  good.  String  No.  1 
weighs  1 gr.  .27  instead  of  1 gr.  .25 

Certain  rules  make  it  easy  to  obtain  the  weight  of  different  cord- 
ages and  their  resistance. 

The  weight  of  any  cordage  is  obtained  by  multiplying  by  1.6  the 
weight  of  the  cordage  of  the  number  which  immediately  precedes 
it.  For  instance,  string  No.  3 weighs  2 x 1.6 =3. 2.  This  rule  is  no 
longer  strictly  exact. 

The  weight  of  the  cords  is  equal  to  that  of  the  strings  of  the  same 
number  multiplied  by  10;  the  weight  of  the  ropes  equals  that  of 
the  cords  of  the  same  number  multiplied  by  10.  This  rule  is  no 
longer  true  except  for  cords;  for  the  ropes  it  is  only  approximate; 
string  2,  weight  2 gr.  1;  cord  2,  weight  21  gr.;  rope  2,  weight  200 
grammes. 

Another  principle  allows  of  hnding  approximately  the  resistance 
of  a nonlaid  string  by  multiplying  its  weight  by  28.000;  the  resist- 
ance of  a laid  string  by  multiplying  its  weight  by  21.000;  that  of  a 
cord,  by  multiplying  its  weight  by  18.000;  that  of  a rope,  by  mul- 
tiplying its  weight  by  13.000.  For  instance:  String  No.  3 weighs 
3.3;  resistance  equals  3.3  x 28.000=92  kgs.  400. 

Tests  upon  receipt  — The  cordage  used  in  military  ballooning  is 
bought  from  commercial  firms  and  upon  receipt  is  submitted  to 
tests.  Suppleness  is  determined  by  a visual  examination;  the 
diameter  and  the  weight  are  estimated  by  measures  and  by  weighing 
on  the  scales;  the  resistance  is  ascertained  by  cutting  out  test  pieces 
which  are  made  to  break.  A mean  is  established  for  each  category 
and  it  is  this  mean  which  is  compared  with  the  table  of  specifications. 

Before  it  is  tested  the  cordage  is  washed,  as  in  the  mechanical 
cordage  factories  where  textiles  of  too  short  fibers  are  used,  the 
finished  cordage  is  given  a dressing  (coat  of  gum  which  gives  it  a 
smooth  aspect). 

USE  OF  CORDAGE  COEFFICIENT  OF  SAFETY. 

According  to  the  use  for  which  it  is  intended,  cordage  of  different 
numbers  is  taken;  because  it  is  useless  to  take  a cord  No.  5 for 
instance,  the  breaking  point  of  which  is  1245  kgs.,  if  the  strain 
required  does  not  exceed  20  kgs. 

Nevertheless,  the  Germans  in  their  Drachen  made  all  the  bridles 
in  cord  of  the  same  number.  This  proceeding,  however,  involves 
considerable  overloading  with  no  benefit  whatever. 
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The  rule  adopted  in  France  is  that  cordage  be  proportionate  to  the 
strength  required,  while  keeping  a given  proportion  between  the 
working  load  and  the  breaking  load. 

That  proportion  is  the  coefficient  of  safety. 

The  breaking  load  of  a No.  1 rope  is  1810  kgs. 

If  a coefficient  of  safety  of  10  be  adopted  it  must  not  be  given 
strains  above  180  kilos. 

The  coefficient  of  safety  to  be  adopted  varies  according  to  the 
nature  of  the  work  required.  It  will  evidently  not  be  the  same  for 
the  string  of  the  ballast  bags  as  for  the  open  pulley  ropes. 

In  the  fabrication  of  cordage  for  the  balloon  itself,  the  coefficient 
of  safety  is  made  to  vary.  The  necessity  of  not  overloading  the  bal- 
loon and  the  consequences  which  a rupture  would  involve  are  taken 
into  consideration. 

This  is  why  the  suspension  bridle  has  a smaller  coefficient  of  safety 
than  that  of  the  suspension  of  the  basket  (10  and  20  kilos). 

Lastly,  for  the  captive  cable  of  a balloon,  a still  smaller  coefficient 
is  adopted  (3  to  4),  especially  on  account  of  the  enormous  weight 
which  the  adoption  of  a high  coefficient  of  safety  would  involve. 

By  graduating  in  this  manner  the  coefficient  of  safety,  a break 
can  be  made  to  occur,  if  necessary,  at  a chosen  spot. 

Now,  in  the  case  of  the  balloon,  it  will  occur  on  the  cable,  that  is, 
at  the  only  spot  where  the  work  actually  furnished  can  be  watched. 

In  the  use  of  cordage  and  in  the  fabrication  of  rigging  the  following 
must  always  be  borne  in  mind : 1 . What  work  will  be  required  of  the 
cordage;  2.  What  is  the  proper  coefficient  of  safety  to  be  adopted. 

UPKEEP  OF  CORDAGE. 

Wind. — The  wear  on  cordage  due  to  sudden  variations  of  strain 
to  which  it  is  submitted,  may  be  perceived  on  the  internal  surface 
of  the  strands; 


Fig.  3. 

(a)  By  the  existence  of  a salient; 

(b)  By  the  existence  of  a sort  of  flour  made  from  the  wastage  of 
hemp. 

Wear  is  also  rapidly  noticeable  on  the  thimbles. 

For  these  reasons,  it  is  absolutely  necessary  that  the  cordage  be 
inspected  carefully  every  day,  and  any  cordage  showing  signs  of 
wear  replaced  immediately. 
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This  replacing  should,  in  fact,  be  made  methodically  so  as  to  always 
have  the  cordage  in  good  condition. 

Rain. — Over  and  above  the  drawbacks  (overloading,  contraction, 
twist)  which  have  been  pointed  out  in  the  Conference  on  Meteor- 
ology,” dampness  causes  the  gum  matter  contained  in  hemp,  to 
ferment  and  molder,  which  causes  a lowering  of  resistance. 


Fig.  4. 


It  is  therefore  necessary  to  air  and  dry  wet  cordage. 

While  the  balloon  is  on  its  bed,  cordage  can  easily  be  raised  and 
stretched  out  on  each  side  of  the  balloon,  if  necessary,  by  fixing  it  to 
pickets. 

In  this  way,  mud,  which  leaves  dust  and  small  pebbles  on  the 
cordage,  causing  damage  to  the  fibers,  is  avoided. 

Any  cordage  which  has  been  dragged  through  the  mud  must  be 
carefully  washed,  brushed,  and  dried.  Mud  must  not  be  allowed 
to  get  into  the  thimbles. 

Frost. — Frost,  in  itself,  does  not  diminish,  at  least  in  theory,  the 
resistance  of  cordage. 

However,  if  damp  cordage  becomes  frozen,  it  breaks  easily.  It 
must  not  be  touched  until  thawed.  (Inflate  without  touching  the 
sandbags.) 

In  conclusion,  cordage  suffers  continually  from  atmospheric  condi- 
tions; it  is  therefore  necessary  to  watch  it  carefully  and  to  change  it 
often. 


Fig.  5. 


COILING  CORDAGE. 

To  avoid  twists  and  untwists  while  handling  the  ropes,  they  must 
be  coiled  carefully,  and  uncoiled  in  the  same  way  they  were  coiled. 
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There  are  three  ways  of  coiling  cordage: 

Ring  (Couronne). 

Millstone  shape  (Meule). 

Ball  (Pelote). 

1.  Ring. — Around  a slightly  truncated  reel  (Bidart),  the  cordage 
is  wound  into  connected  coils. 

Two  or  three  successive  coils  are  thus  placed,  until  the  cordage  is 
completely  wound  up.  It  is  tied  up  in  3 or  4 places  to  prevent  it 
from  unwinding.  To  uncoil  the  cordage,  it  must  be  placed  again  on 
the  Bidart.  This  is  the  coil  used  for  the  winch  cable. 


Fig.  6. 


2.  Millstone-shape  coiling. — The  cordage  is  wound  in  successive 
flat  spirals,  arranged  in  tiers  and  placed  one  on  top  of  the  other.  They 
are  first  turned  outward  from  inside,  then  inward  from  outside,  and  so 
forth.  The  coil  is  made  on  two  strings  tied  together  at  their  middle 
point  and  disposed  crosswise  with  the  knot  in  the  center  of  the 
“millstone.”  These  strings  serve  to  maintain  the  “millstone.” 
The  surfaces  of  the  “millstone”  are  regular  while  the  external  cylin- 
drical surface  is  irregular. 

3.  Ball. — This  method  of  coiling  is  used  only  for  strings  or  for  the 
mooring  rope  and  the  guide  rope  for  free  balloon  ascents. 

In  the  ball  the  heart,  the  mounting,  the  trimming,  and  the  belt 
must  be  distinguished . It  is  unwound  from  the  center  by  pulling  the 
side  thread  which  represents  the  laying  of  the  string  itself. 

STEEL  CABLES. 

When  cordage  is  required  to  furnish  a considerable  amount  of  work, 
steel  cables  are  used. 

Steel  cables  can  be  used  which  are  lighter,  less  cumbersome,  and 
present  a smaller  surface  to  the  wind. 

Moreover,  steel  cables  which  are  properly  taken  care  of  do  not  wear 
out  as  rapidly  as  hemp  cordage. 

For  a resistance  of  4,000  kilogs.,  for  instance,  instead  of  using  rope 
No.  3 which  weighs  320  grammes  per  meter  and  is  19  to  20  mm.  in 
diameter,  a steel  cable  of  7 mm.  5 weighing  203  grammes  can  be  used. 
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However,  it  must  not  be  forgotten  that  steel  cables  are  less  easy  to 
handle  and  this  fact  will  be  taken  into  consideration  in  selecting 
cordage. 

Steel  cables  are  composed  of  a large  number  of  special  steel  threads 
of  great  resistance.  Nickel  steel  of  a limit  of  resistance  to  rupture  of 
240  kilos  per  square  millimeter  of  section  is  used. 

The  threads  are  galvanized  to  avoid  oxidation.  They  are  galvan- 
ized hot,  which  causes  a s'ight  lowering  of  tensile  strength. 

Before  the  war,  the  cables  came  from  Germany  and  were  a specialty 
of  certain  factories.  At  present,  they  are  made  in  France  with  steel 
threads  imported  from  England,  and  their  galvanization  is  not  very 
good.  French  industry  is  beginning  to  make  steel  threads  which  are 
going  to  be  used. 


Fig.  8. 


Steel  threads  can  not  be  laid  up  and  the  cables  are  made  without 
twist,  by  bending  the  different  elements  on  each  other.  The  opera- 
tion is  made  in  machines  called  “ Valseuses.” 

The  more  numerous  the  threads,  the  more  homogeneous  and  supple 
is  the  cable.  A cable  of  6 strands  contains  120  threads.  The  captive 
cable  used  at  present  consists  of  a core  and  6 strands,  each  com- 
prising a core  plus  7 plus  13. 

A cable  of  1,000  kgs.  resistance  weighs  45  to  50  kgs.  per  1,000  m. 

A cable  of  2,000  kgs.  resistance  weighs  90  to  100  kgs.  per  1,000  m. 

A cable  of  3,200  kgs.  resistance  weighs  160  kgs.  per  1,000  m. 

Laying  up  dimishes  the  resistance. 

The  telephonic  core  is  at  present  composed  of  three  threads  isolated 
by  a layer  of  varnish  and  a silk  mounting,  all  of  which  are  protected 
by  a braiding  and  a copper  mounting  similar  to  that  of  flexible  shafts. 
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The  elastic  limit  of  this  core  attains  20  to  25  per  cent,  while  that  of 
the  cable  does  not  exceed  2 to  3 per  cent.  When  tested  for  rupture, 
the  cable  breaks  before  the  core.  A new  cable  is  to  be  tried  in  which 
each  strand  has  a telephonic  core,  which  gives,  with  the  core  of  the 
cable,  7 telephonic  connections. 

The  splice  which  ends  the  cable  diminishes  its  resistance;  more- 
over, it  nearly  always  injures  the  insulator  of  the  telephonic  core 
which  is  jammed  between  two  strands,  which  gives  rise  to  short  cir- 
cuits and  prevents  all  communication. 

To  remedy  this,  a ferrule  is  being  experimented  with  at  Chalais  to 
be  welded  on  the  extremity  of  the  cable.  The  telephonic  core  will 
come  out  directly  without  being  twisted.  Tests  have  shown  an 
increase  of  resistance  of  15  per  cent  as  compared  with  the  splice 
system. 

Up-keep. — ^Dampness  (rain,  dew)  causes  the  steel  threads  to  rust, 
and  this  is  all  the  more  to  be  feared  inasmuch  as  the  threads  are  finer. 
To  avoid  rusting,  the  cable  should  be  properly  lubricated.  After 
each  ascent  it. should  be  gone  over  with  a rag  soaked  with  grease. 
If  it  is  wet,  it  must  first  be  wiped,  then  greased. 

For  a close  inspection,  the  cable  is  entirely  unwound  and  wound 
up  on  a reel.  It  is  wiped,  brushed,  and  greased.  Even  a cable 
which  is  not  used  often  (such  as  that  of  the  second  winch  in  winter), 
should  be  inspected  frequently  and  properly  attended  to. 

MAKING  RIGGING— CORDAGE  WORKING. 

Cordage  is  assembled  with  knots  and  splices. 

Knots  are  studied  in  the  school  of  knots. 

Splices. — Splices  are  unlaid  strands  passing  methodically  in  the 
strands  of  the  running  tackle  of  cordage. 

It  is  the  strongest  as  well  as  the  lightest  method  of  fastening,  and 
causes  hardly  any  excess  of  thickness. 

There  are  four  kinds  of  splices : 

1.  Short  and  triangular  splice. — Is  used  to  make  the  loops,  splice 
thimbles  and  toggles,  if  it  is  desired  to  avoid  lacing. 

2.  Short  and  round  splice. — Is  used  for  the  same  object  as  the  pre- 
ceding. It  is  rounded  by  the  deformation  of  the  strands,  which 
makes  it  possible  to  cover  it  with  a lacing  and  thus  obtain  maximum 
strength. 

The  strands  are  drifted  in  a direction  perpendicular  to  the  twist  of 
the  cable. 

3.  Short  and  triangular  splice  with  6 end  strands.— To  adjust  two 
cords  of  same  diameter  and  same  twist. 
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4.  Long  splice. — Does  not  cause  excess  of  thickness  but  diminishes 
the  resistance  by  This  is  why  it  is  prohibited  in  ballooning. 

Ligatures. — ^Ligatures  are  a series  of  round  turns  which  are  made  on 
a rope  to  fasten  its  extremities,  or  on  the  loop  at  the  height  of  the 
toggles  (fig.  9).  There  are  two  kinds  of  ligatures: 

1.  Ligature  in  which  the  free-end  strands  are  engaged  under  round 
turns  made  at  the  extremities  of  the  rope;  it  is  what  is  called  ‘‘pipe 
tube  ligature.” 

2.  Ligature  in  which  the  free  end  strand  are  fastened  by  a square 
knot  or  a slip  square  knot;  it  is  used  for  attaching  toggles. 

Marling. — ^Marling  is  a series  of  half  hitches  made  on  ropes,  on 
splices  or  on  loops  (fig.  10). 

There  are  four  kinds  o marling: 

1.  Oblique  marlin,  to  cover  a sailmaker’s  splice;  the  half  hitches 
are  made  in  the  same  direction. 

2.  Straight  marling,  to  cover  loops  to  avoid  wear. 

The  half  hitches  are  made  alternatively  in  on  direction  and  the 
other. 

3.  Flat  marling,  to  protect  the  metallic  cables  (splice  of  winch 
cable  fo  instance)  and  serve  the  suspension  bars. 

4.  Marling  by  round  turns,  with  metallic  thread  to  cover  the 
splices  of  the  metallic  cables. 

Sling.— A circular  cordage  the  extremities  of  which  ar3  joined  by 
a triangular  splice  with  6 crowns. 

Block  strap. — circular  cordage  formed  by  a single  strand.  They 
are  used  especially  for  making  double  loops  (fig.  11). 

Wall  knot.— Knot  formed  by  the  unlaid  strands  of  a cord  passing 
methodically  through  one  another  to  obtain  a round  and  tight  knot 
which  forms  a salient  portion  at  the  extremity  (end  strands  of  a 
handling  guy  rope  for  instance  (fig.  12).  • 

“Tete  de  Turc.’’ — Two  strings  are  engaged  in  the  middle  through 
a rope,  forming  4 strands  of  equal  length,  which  are  passed  method- 
cally  one  into  the  other  to  obtain  a round  and  tight  knot.  It  is 
used  espe  ially  in  the  suspension  of  the  car,  a top  to  prevent  ropes 
working  apart  (fig.  13). 

‘‘Rat’s  tail.” — s the  name  of  the  extremity  of  a rope  which  is  cut 
out  to  a point  and  which  is  elaid  up  or  covered  with  oblique  marling 
(fig.  14). 

The  single  thimble  is  made  of  boxwood,  horn,  or  aluminum.  A 
hole  is  pierced  in  the  center  through  which  the  cord  passes.  It  has 
a neck  on  which  the  ropes  can  be  spliced  (fig.  15). 

Thimb  es  bear  generally  two  numbers  corresponding  to  the  cordage 
which  they  serve  to  join. 
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The  friction  caused  by  thimbles  sliding  on  cordage  makes  it  wear 
very  rapidly;  therefore  they  are  being  abandoned  little  by  little 
and  are  replaced  by  weaver’s  knots.  In  balloon  R,  thimbles  afe 
not  u ed  any  more. 


/7^.  9 hVrappin^ 


Turks  head 


/yy.  f5  Pfp.n  M/se/e 


F/^.  fS  DovhfS  tv//s6ye 


Fi^-  Grcmtnef' 


Cabled  rah  halt 
Whipped  raf  fed/ 
Fig./4‘  Rat  half 


F/^,  f7  Ring  b(/l/se/e 


Fi^.  79  Toggle 


« Rox  wood  bahn 
F/g/.  20  or  fogg/e 


Metallic  thimbles. — Single  thimbles  made  of  brass  or  of  aluminum, 
heart  shaped;  they  are  used  in  rigging  w^here  a metal  ring  has  to  be 
joined  to  a loop  in  the  rope  (cable  for  instance).  (Fig.  16.) 

The  ring  thimble  is  a thimble  which  takes  the  shape  of  a ring  and 
is  used  with  metallic  cables  to  diminish  the  ’adius  of  curvature 
(fig.  17). 
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The  double  thimble  is  boxwood.  It  is  a rectangle,  bearing  two 
holes  on  one  surface  and  a neck  which  encircles  the  rectangle  and 
serves  to  splice  the  rope.  Double  thimbles  are  used  to  shorten  or 
lengthen  a rope;  they  are  spliced  upon  the  rope  which  they  are 
meant  to  shorten.  They  bear  a numbe  corresponding  to  that  of 
the  rope  (fig.  18). 

Toggles  are  used  to  join  two  ropes  of  the  same  thickness.  They 
are  wood  or  aluminum.  They  have  a neck  allowing  splicing  the 
rope  and  two  heads  to  maintain  the  rope  that  is  engaged  on  it  (fig.  19). 

Their  length  is  in  proportion  to  the  size  of  the  loop  corresponding 
to  the  cordage.  A toggle  should  never  be  fitted  with  a crown  knot, 
as  the  heads  would  then  have  to  bear  the  whole  of  the  strain  and 
would  break;  the  toggles  play  only  the  part  of  a pin.  • 

Boxwood  toggles  are  made  to  attach  the  rigging  to  the  suspension 
band.  They  have  in  the  center  a neck  on  which  the  cordage  is 
spliced,  the  ends  resting  in  the  fold  of  the  material  which  consti- 
tutes the  suspension  band  (fig.  20). 
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THE  PURPOSE  OF  TOPOGRAPHY 


Topography  aims  at  representing  graphically  on  a map  a certain 
portion  of  the  earth’s  surface.  It  also  undertakes  to  reconstruct  a 
mental  picture  of  the  ground  represented  by  the  mere  perusal  of 
the  drawing. 

The  various  operations  involved  in  obtaining  the  elements  neces- 
sary for  drawing  up  such  a map  are  included  under  the  general 
term  ‘^survey  of  the  ground.”  These  operations  are  of  two  kinds: 
Those  that  consist  of  making  geometrical  measurements,  and  those 
that  consist  of  drawing  the  map  by  mental  application  of  those 
measurements. 

A map  is  expected  to  represent  the  natural  and  artificial  details 
of  the  earth’s  surface  as  well  as  its  configuration. 

In  order  to  represent  all  these  details  we  project,  by  means  of 
vertical  lines,  the  contour  of  objects,  points  and  lines,  upon  a level 
surface  perpendicular  at  all  points  to  the  direction  of  gravity  and 
located  below  the  ground  under  consideration;  we  then  reproduce 
on  a sheet  of  paper  a figure  resembling  the  projection  so  obtained. 
This  figure  is  known  as  the  plan  of  the  ground. 

We  determine  also  the  height  of  a certain  number  of  points  above 
the  ^‘surface  of  projection”  taken  as  ‘‘surface  of  comparison”  and 
these  points  we  use  as  a basis  for  representing  the  configuration  of 
the  ground. 

In  representing  the  earth’s  surface  we  distinguish  between  the 

plan  and  the  configuration  of  the  ground. 
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CHAPTER  I. 


GENERAL  REMARKS  CONCERNING  MAPS  AND 
SYSTEMS  OF  PROJECTION  REPRESENTING  THE 
SURFACE  OF  THE  EARTH  ON  A MAP. 

The  maps  and  plans  serving  as  a basis  for  the  study  of  the  ground 
and  for  the  various  topographical  calculations  are  representations  on 
a flat  surface  of  a part  of  the  earth’s  surface. 

If  this  surface  were  flat  it  could  be  shown  in  its  entirety  on  a 
map  drawn  to  a certain  scale.  The  angle  formed  by  two  straight 
lines  BAG  would  be  preserved,  and  the  distances  AB  and  AC  would 
be  represented  according  to  a chosen  scale. 

This  surface  is,  however,  very  evidently  such  as  would  be  produced 
by  an  ellipse  revolving  on  its  minor  axis  (closely  approximating  a 
sphere  in  form),  and  therefore  can  not  be  traced  on  a map  without 
deformation  or  duplication.  Generally,  in  representing  such  a sur- 
face in  flat  drawing,  it  is  necessary  to  alter  both  the  angles  and  the 
lengths.  These  alterations  are  negligible  if  the  surface  represented 
is  small,  for  such  a surface  is  more  or  less  nearly  coincident  with  the 
plane  tangent  to  it  at  the  central  point.  The  flat  surface  drawing 
of  such  an  area  is  a plan.  It  was  to  such  representations  that  we 
gave  special  attention  before  the  present  war,  particularly  for  the 
use  of  the  Artillery.  We  had  arranged  to  have  accurate  maps  drawn 
to  a large  scale  for  regions  in  the  immediate  neighborhood  of  forts 
and  covering  only  a small  area  of  ground,  for  which  the  deformations 
would  be  negligible. 

The  more  general  use  of  accurate  maps  along  the  entire  line  of 
the  front  has  made  it  necessary  to  take  into  account  the  deforma- 
tions involved  in  the  various  methods  of  representing  the  earth’s 
surface.  For  the  new  maps  we  had  to  work  out  a uniform  system 
such  that  it  could  be  applied  to  the  whole  zone  of  operations  with- 
out giving,  in  any  part,  deformations  of  angles  or  lengths  incompat- 
ible with  the  requirements  of  Artillery  fire. 
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SYSTEMS  OF  PROJECTION— GEOGRAPHIC 
COORDINATES. 

Let  the  point  of  intersection  on  the  earth’s  surface  of  a 
certain  meridian  and  parallel  he  represented  by  M.  The 
longitude  of  the  point  M is  the  angle  formed  by  the  plane  of 
the  meridian  passing  through  the  given  point  with  the  plane 
of  the  meridian  taken  as  an  origin  (in  France  this  meridian 
is  the  meridian  of  Paris).  The  longitude  is  counted  from 
0 to  200  degrees  plus  toward  the  west,  from  0 to  200 
degrees  minus  toward  the  east. 

The  latitude  mOM  is  the  angle  formed  by  the  line  vertical 
to  the  surface  at  this  point  with  the  plane  of  the  Equator. 
The  latitude  is  counted  from  0 to  100  degrees  (positive  in 
the  Northern  Hemisphere,  negative  in  the  Southern  Hemi- 
sphere). The  longitude  and  latitude  of  a point  are  its  geo- 
graphical coordinates. 

A map  is  drawn  up  by  taking  for  every  point  on  the  earth’s  surface 
a corresponding  point  on  the  map;  the  law  governing  this  selection 
is  known  as  the  system  of  projection.  It  is  advantageous,  when 
drawing  up  a map,  to  begin  by  tracing  the  network  of  meridians 
and  parallels  for  every  10  feet  (or  other  convenient  unit).  It  will 
then  be  possible  to  interpolate  on  the  map  a point  for  which  the 
geographic  coordinates  are  known,  and  inversely  to  deduct  from  the 
position  of  any  given  point  on  the  map  its  geographic  coordinates. 
The  way  in  which  the  meridians  and  parallels  are  traced  on  the  map 
is  determined  by  the  system  of  projection,  and  the  system  of  pro- 
jection is  chosen  according  to  the  use  to  be  made  of  the  map  and 
the  consequent  preference  for  accuracy  in  angles  or  in  surfaces. 

It  is  our  purpose  to  describe  in  the  following  study  the  system  of 
polyhedral  projection  and  the  BONNE  system  of  projection,  which 
were  used  for  the  drawing  up  of  maps  and  plans  before  the  war,  as 
well  as  the  LAMBEBT  system  of  projection  adopted  for  the 
new  firing  maps. 

Polyhedral  projection. — In  applying  this  system  of  projection, 
the  region  to  be  represented  is  divided  into^a  certain  nymber  of  small 
surfaces  ABCD  bounded  by  two  parallels  and  two  meridians.  Each 
one  of  these  surfaces  is  then  represented  separately  on  the  principle 
that  it  is  approximately  coincident  with  the  tangent  plane  at  its 
central  point  0.  This  process  really  consists  in  taking  the  earth 
to  be  a solid  with  a surface  made  up  of  many  small  quadrangular 
faces. 
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Each  of  these  faces  is  represented  by  an  isosceles  trapezium 
abed;  the  bases  of  this  trapezium  are  the  lengths  of  the  two  parallels 
bounding  the  region  and  reduced  to  the  scale  of  the  map;  the  sides 
are  the  arcs  of  the  meridians  lying  between  the  two  parallels. 

By  application  to  this  system,  the  angles  and  lengths  are  prac- 
tically accurate  as  represented  at  the  center  of  the  sheet  and  the 
deformations  at  the  outer  edges  are  negligible. 

It  is  not  possible  to  assemble  this  series  of  plans  to  make  a 
single  map  of  the  region.  However,  thanks  to  the  play  of  the  paper, 
it  is  possible  for  practical  purposes  to  assemble  a certain  number 
of  these  plans. 

The  system  of  polyhedral  projection  is  used: 

1°  In  France  for  the  firing  maps  of  forts  drawn  to  a scale  of  I/IO.OOO 
and  1/20.000,  aiid  for  the  maps  drawn  in  colors  to  a scale  of  1/50.000. 

2°  In  Germany  for  maps  drawn  to  a scale  of  1/25.000  and  I/IOO.OOO. 

The  Bonne  systemof  projection  (system of  mapof  France), — 
In  applying  the  BONNE  system  of  projection,  it  is  assumed 
that  the  surface  of  the  earth  is  contained  in  the  cone  tangent 
to  the  sphere  along  the  middle  parallel  of  the  region  to 
be  represented.  This  cone  is  then  developed  on  the  map, 
taking  the  central  point  O in  the  middle  parallel:  Latitude 
50°,  longitude  0°  (this  point  is  in  the  department  of  Cantal, 
near  Aurillac). 

A length  s o equal  to  the  tangent  SO  is  drawn  on  the  map: 
The  middle  parallel  is  represented  by  the  circle  having  its 
center  s and  the  radius  s o.  On  this  circle  are  recorded  the 
longitudes  in  their  true  Size. 

The  other  parallels  are  represented  by  concentric  circles 
whose  actual  distance  from  one  another  on  the  sphere  is 
preserved,  o a being  equal  to  OA.  On  these  circles  the  arcs 
of  the  parallels  are  laid  off  in  their  true  size,  a m being  equal 
to  AM. 

The  meridians  are  consequently  represented  by  curved 
lines  that  meet  at  a point  p representing  the  pole  P;  thus 
o p=the  arc  OP. 

In  calculating  the  rectangular  coordinates,  the  point  o is 
taken  as  origin,  o s as  axis  of  and  the  line  tangent  to  the 
circle  of  the  parallel  at  o as  axis  of  x. 

This  system  of  projection  represents  the  angles  and  the 
lengths  accurately  on  the  parallel  and  meridian  taken  as 
origin.  Receding  from  these  lines,  we  find  deformations, 
which,  on  the  map  of  France  at  the  farthest  points,  attain 
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a value  of  18  minutes  for  the  angles  and  for  the  lengths. 
These  deformations  are  far  from  negligible  in  preparing  the 
data  for  fire,  and  are  inadmissible  in  the  calculations. 

The  surfaces  are  conserved;  the  projection  is  said  to  be 
equivalent. 

As  the  map  is  made  up  of  rectangular  sheets,  the  sides  of 
which  are  parallel  and  perpendicular  to  the  meridian  taken 
as  an  origin,  the  parallels  and  meridians  on  the  end  sheets 
are  necessarily  very  oblique  to  the  frame  of  the  map. 

The  BONNE  system  of  projection  is  used  in  drawing  up: 

1°  The  so-called  Staff  Map,  which  is  drawn  to  a scale  of 
1/80.000,  the  enlargement  of  this  map  to  a scale  of  1/50.000, 
and  the  map  of  France  drawn  to  a scale  of  1/200.000. 

2°  The  Belgian  maps  drawn  to  scales  of  1/20.000,  1/40.000, 
and  1/100.000. 

3°  The  firing  maps  of  a restricted  number  of  armies  that 
have  not  as  yet  entirely  affected  the  transition  to  the 
LAMBEKT  system  of  projection. 

The  Lambert  system  of  projection. — In  this  system  of  pro- 
jection also  the  tangent  cone  is  developed  we  presuppose  the 
application  to  this  cone,  of  the  top  of  the  sphere,  which  is 
assumed  to  be  supple  so  that  it  can  be  elongated  by  the 
point  P until  the  latter  coincides  with  S,  the  parallel  forming 
the  base  of  the  cone  remaining  fixed. 

The  meridian  and  the  parallel  passing  through  the  point 
O are  represented  as  in  the  BONNE  system  of  projection. 
The  meridians  are  represented  by  straight  lines  starting  at  a, 
and  spaced  in  proportion  to  the  longitude.  The  length  O N, 
on  the  parallel  taken  as  origin,  is  recorded  (as  in  the  BONNE 
system)  on  the  circle  the  radius  of  which  is  s o,  as  o n. 

The  other  parallels  are  also  represented  by  circles  having 
their  center  at  s;  they  are  spaced  in  such  a way  that  the  pro- 
jection will  be  true;  that  is,  in  such  a way  that  the  angles 
undergo  no  change.  To  this  end,  the  distance  o a between 
the  parallels  is  taken  as  equal  to 

OA6 
ao=OA  ^ 

B being  the  radius  of  the  earth  (more  exactly,  the  average 
radius  of  curvature  of  the  ellipsoid  at  the  point  of  origin  O). 

By  this  system  of  projection,  the  angles  remain  unchanged, 
the  lengths  remain  unchanged  along  the  parallel  taken  as 
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origin,  but  undergo  a certain  alteration  on  the  other  parallels 
and  on  the  meridian;  the  deformation  of  the  lengths  is  the 
same  at  all  points  of  one  parallel. 

This  system  of  projection  is  therefore  especially  adaptable 
to  a region  running  in  the  direction  of  the  parallels,  such  as 
the  presumable  theater  of  operations  in  the  northeast. 

The  LAMBERT  system  of  projection  has  been  adopted  for 
the  firing  maps  of  the  armies,  Ij^=56^  andMo=6^  being  taken 
as  origin. 

This  point  is  near  Treves. 

DRAWING  UP  MAPS. 

The  topographical  operations  preliminary  to  the  drawing 
up  of  a map  presuppose  the  selection  of  reference  points  that 
serve  as  “triangulation  stations.’’ 

This  choice  of  points  is  obtained  by  geodetic  operations. 

Reduced  to  its  simplest  expression,  a geodetic  sketch  con- 
sists of  a certain  number  of  points  forming  a chain  of  tri- 
angles, the  position  of  the  apex  of  each  triangle  having  been 
determined  by  geodetic  operations.  For  the  apexes  of  these 
triangles  the  geographic  coordinates  are  found,  and  from 
these  are  obtained  the  rectangular  coordinates  according  to 
the  system  of  projection  used.  Starting  from  a given  base, 
these  chains  of  triangles  are  determined  one  after  the  other. 

Within  the  triangles  thus  obtained  and  referred  to  as  pri- 
mary triangles  are  inserted  others  of  smaller  size,  known  as 
secondary  triangles. 

All  these  points  recorded  on  a sheet  drawn  up  with  coordin- 
ates on  the  scale  chosen  (rough  draft)  make  the  sketch  on 
which  are  recorded  all  operations  consisting  of  surveys  of 
the  ground  (topographical  operations). 

If  the  proximity  to  the  central  point  of  the  region  represented  is 
such  that  the  deformations  are  negligible,  the  map  is  a figure  resem- 
bling the  rectangular  projection  of  the  ground.  . The  relative  reduc- 
tion, that  is,  the  relation  of  the  lengths  measured  on  the  map  to  the 
real  lengths  of  the  projection  of  the  ground,  is  referred  to  as  the 
scale  of  the  map. 

The  scale  may  be  expressed  as  a fraction  whose  numerator  is  1. 

When  we  say  that  a map  is  drawn  to  a scale  of  ~ we  mean  that: 
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1°  One  centimeter,  for  instance,  on  the  map  corresponds  to  n 
centimeters  on  the  ground . 

2°  A length  of  1.000  meters  on  the  ground  is  represented  on  the 
map  by  a length  of  ^'^Q^-meters. 

The  usual  scales  are  generally  expressed  by  decimals,  or  doubles 
or  halves  of  a decimal  scale. 

Example:  1/50.000,  1/10.000,  1/20.000,  1/100.000,  1/5000  (1/80.000, 
1/320.000  are  exceptions). 

Graphic  scale. — The  graphic  scale  is  formed  by  the  succession  of 
10  units  of  length  on  the  scale  of  the  map,  10  kilometers,  for  instance, 
preceded  on  the  left  by  an  eleventh  graphic  unit  or  scale  divided 
into  10  equal  parts. 

This  graphic  scale  obviates  the  necessity  of  all  calculation,  and 
answers  directly  the  two  following  questions: 

1°  What  is  the  real  length  of  distance  measured  on  the  map? 

2°  How  to  lay  off  on  the  map  any  given  distance  on  the  ground. 

COORDINATES  ON  THE  FIRING  MAPS. 

The  firing  maps  drawn  to  various  scales  must  be  marked 
with  kilometric  coordinates  drawn  in  a uniform  system 
compatible  with  the  system  of  projection.  The  system  of 
rectangular  coordinates  corresponds  to  the  LAMBERT 
system  of  projection  better  than  any  other,  and  should 
therefore  be  uniformly  employed.  The  coordinates  parallel 
to  the  two  axes  of  x and  y (tangent  to  the  parallel  and  meri- 
dian at  the  center  of  the  projection)  are  numbered  very 
clearly  on  each  map. 

RULES  FOR  INDICATING  THE  POSITION  OF  OBJECTIVES. 

The  positions  of  objectives  are  indicated  by  means  of 
coordinates.  For  this  purpose,  the  firing  map  or  the  map 
drawn  to  a scale  of  1/60.000  is  used,  the  latter  being  marked 
out  with  kilometric  coordinates  identical  with  those  of  the 
firing  map. 

Take  a system  of  coordinates  bearing  figures  to  indicate 
the  kilometers  corresponding  to  horizontal  and  vertical 
lines. 

If  it  is  necessary  to  show  the  position  of  an  objective  A 
with  great  accuracy,  metric  coordinates  are  used: 
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X — 69,740  meters. 
y = 92,560  meters. 

As  a rule,  such  positions,  especially  those  of  batteries,  are 
indicated  by  means  of  hectometric  coordinates,  care  being 
taken  that  the  figure  in  hectometers  shall  approximate  as 
nearly  as  possible  the  metric  abscissa  or  coordinate. 

Thus  the  hectometric  coordinates  for  the  point  mentioned 
above  would  be:  x — 697  and  ^ = 926  (not  926),  as  660 
meters  comes  nearer  being  6 hectometers  than  6. 

Finally,  the  position  of  an  objective  is  almost  always  deter- 
mined with  sufficient  accuracy  in  the  zone  of  action  of  a 
balloon,  by  making  abstraction  in  the  coordinates  of  the 
figures  corresponding  to  the  myriameters  (tens  of  kilo- 
meters). 

Thus  for  the  point  taken  above, the  hectometric  coordinates 
in  abbreviated  form  read:  97,26. 

It  is  essential  that  one  accustom  oneself  to  pronoxmce 
rapidly  and  accurately  those  abbreviated  coordinates. 


CHAPTER  II. 

THE  REPRESENTATION  OF  THE  GROUND. 


The  method  used  in  representing  the  relief  of  the  ground  must — 

1°  Make  it  possible  to  find  easily  the  height  of  various  points 
above  a certain  level  chosen  for  purposes  of  comparison;  that  is,  it 
must  express  altitude. 

2^  Express  contour,  so  that  it  can  be  read  by  the  eyes  as  well  as 
by  the  intellect. 

3°  Express  gradients. 

Surface  of  comparison. — The  surface  of  comparison  by  which  all 
operations  of  leveling  are  carried  out  is,  for  the  map  of  France,  the 
mean  level  of  the  sea  prolonged  on  the  continent. 

The  height  of  the  vertical  ordinate  A between  the  point  A and 
the  mean  level  of  the  seas  NN  is  known  as  altitude.  The  figure 
representing  the  altitude  of  this  point  in  meters  is  called  the  height 
above  the  datum  plane. 

Gradient  of  a line. — The  gradient  of  a straight  line  A B is  ex- 
pressed either  by  its  angle  of  inclination  with  the  horizon  B A B^,  or 
more  often  by  a fraction  the  numerator  of  which  is  equal  to  the  differ- 
ence of  level  B B^  and  the  denominator  of  which  is  the  horizontal  pro- 
B B"^ 

jection  A B^  of  this  line: 

In  other  words,  the  average  mean  slope  between  two  points  is 
measured  by  the  relation  between  their  vertical  distance  and  their 
horizontal  distance. 

Slope  of  the  ground. — The  slope  of  a plane  is  that  of  the  line 
lying  in  it  which  has  the  greatest  slope;  that  is,  among  all  the  lines 
running  from  a single  point,  the  one  that  has  the  greatest  slope. 

This  line  of  greatest  slope  is  perpendicular  to  the  horizontals  H 
of  the  plane. 

Now,  the  ground  may  be  considered  as  formed  of  an  infinite  num- 
ber of  small  fiat  faces,  consequently  at  some  point  of  the  surface  the 
line  of  greatest  slope  is  perpendicular  to  the  horizontal  sections  of 
the  surface;  the  projection  of  this  line  of  greatest  slope  is  also  per- 
pendicular to  the  horizontal  projections  of  the  groufnd  (contour  lines) . 
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The  slope  is  expressed  either  by  a fraction  of  the  form-^  (slope  of 

^ for  instance)  or  by  the  indication  n%  (slope  of  5%). 

The  interchangeability  of  these  notations  is  explained  by  remark- 
n 1 

ingthatn%  or  may  be  written  thus  the  slope  of  5%  is 

n 

^ -A-  1 

written  ^ go’ 

5 

SYSTEMS  OF  REPRESENTING  THE  CONTOUR  OF 
THE  EARTH’S  SURFACE. 

1°  Use  of  altitude  levels. — If  when  we  have  projected  all  the 
points  of  the  ground  we  write  beside  each  projection  the  number  in- 
dicating the  altitude  of  the  point,  it  will  give  an  idea  of  the  relief  of 
the  ground,  owing  to  the  fact  that  we  can  deduce  the  differences  of 
level  by  a simple  process  of  subtraction.  The  first  requirement  is 
thus  met  in  part.  This  method,  however,  has  the  disadvantage  of 
overloading  the  map  with  figures  without  speaking  to  the  eyes. 

It  serves  only  for  representing  certain  points. 

2°  Horizontal  lines. — The  system  of  representing  the  earth’s  sur- 
face by  horizontal  lines  assumes  that  surface  to  be  intersected  by  a 
series  of  plane  surfaces  at  equal  distances  from  the  other. 

The  intersection  of  these  plane  surfaces  with  the  surface  of  the 
ground  makes  continuous  curves  following  the  exact  contour  of  the 
ground  and  recording  its  relief. 

. The  intersection  of  each  of  these  surfaces  with  the  surface  of  the 
ground  is  projected  on  the  drawing  and  this  projection  gives  us 
contour  lines. 

This  method  has  the  advantage  of  representing  the  height  of  the 
ground  by  a small  number  of  figures  only,  of  recording  the  relief  of 
the  ground  by  the  sinuosities  of  the  contour  lines,  and  finally  of 
making  it  possible  to  calculate  the  slope  from  the  distances  between 
the  lines. 

Vertical  (or  contour)  interval. — The  vertical  distance  separat- 
ing any  two  consecutive  horizontal  planes  is  the  same  and  is  known 
as  the  vertical  interval. 

This  vertical  interval  reduced  to  the  scale  of  the  drawing  is 
known  as  the  graphic  vertical  interval. 
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Variations  in  vertical  interval. — ^The  real  vertical  interval  can 
not  be  given  a constant  value  for  all  cases . Suppose  it  to  be  10  meters , 
for  instance.  In  fiat  regions  certain  irregularities  of  the  earth’s 
surface  would  not  be  recorded,  or  would  at  most  be  inadequately 
represented.  In  high  mountains,  on  the  contrary,  the  lines  would 
lie  very  close  together  and  the  drawing  would,  by  reason  of  over- 
crowding, become  illegible.  Consequently,  the  real  vertical  interval 
must  vary  in  value  according  to  the  nature  of  the  ground. 

Again,  if  the  scale  of  the  map  is  large,  it  is  well  to  fix  upon  a rather 
small  vertical  interval,  in  order  that  the  variations  in  the  ground 
may  be  better  defined  and  that  the  relief  may  be  more  expressive. 
Inversely,  if  the  drawing  is  on  a small  scale,  a greater  vertical  inter- 
val should  by  preference  be  taken,  to  avoid  overcrowding  the  map. 

The  real  vertical  interval  will  therefore  vary  also  according  to 
the  scale  of  the  drawing. 

To  sum  up,  it  is  essential  that  the  vertical  interval  be  such  that 
the  slope  of  the  ground  may  be  reckoned  as  uniform  between  two 
consecutive  contour  lines;  moreover,  the  vertical  interval  must 
not  vary  for  a single  map. 

Intercalary  lines. — ^When  in  a region  whose  general  contour  is 
irregular,  there  are  certain  parts  having  very  gentle  slopes,  the 
vertical  interval  for  these  parts  is  divided  into  two,  four,  or  five 
equal  parts,  and  the  lines  thus  obtained  are  referred  to  as  intercalary 
lines. 

Kepresentation  of  relief,  slopes,  and  altitudes. — The  con- 
tour lines  result  from  the  relief  of  the  ground  and  this  relief 
they  represent  by  their  form. 

By  reason  of  the  principle  that  the  real  vertical  interval 
must  be  the  same  for  all  parts  of  one  map,  the  distance  be- 
tween the  contour  lines  decreases  in  proportion  as  the  ra- 
pidity of  the  slope  increases.  The  altitude  is  read  on  these 
lines  by  the  height  above  the  datum  plane. 

Let  e be  the  graphic  vertical  interval. 

c 

From  B to  C the  slope  is 

The  figure  indicating  the  altitude  of  the  point  N above  the 

B N 

plane  having  the  altitude  figure  88  is  equal  to  : NP=eXg-Q* 

Disadvantages. — The  contour  lines  often  lack  accuracy  in 
their  form,  and  in  the  case  of  gentle  slopes  they  show  up 
poorly. 
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3°  Hachures. — This  method  consists  in  representing  the 
contour  of  the  surface  of  the  ground  by  contrasts  of  light  and 
shade  if  produced  by  means  of  hachures. 

Hachures  are  elements  of  lines  of  greatest  slope  traced 
between  the  successive  contour  lines. 

The  thickness  and  spacing  of  these  lines  are  used  in  com- 
bination to  express  the  relief  of  the  ground  by  the  resulting 
shading.  This  shading  varies  according  to  the  direction  of 
the  rays  of  light  striking  the  surface. 

The  maps  thus  obtained  are  said  to  be  representative  drawings, 
and  they  aim  at  representing  the  ground  in  such  a way  that  it  may 
resemble  the  ideal  view  of  it  as  seen  by  an  observer  placed  at  the 
zenith  and  at  a distance  such  that  there  would  be  no  deformation 
in  perspective. 

There  are  two  accepted  methods  of  lighting  the  earth’s  surface 
and  all  representative  maps  have  been  classed  accordingly  under 
the  headings : 

1°  Direct  lighting. 

2°  Oblique  lighting. 

Direct  or  zenith  lighting. — In  this  case  we  assume  that  the 
light  falls  on  the  ground  vertically  and  in  parallel  rays.  According 
to  this  hypothesis,  the  greater  the  slope  of  a given  surface  toward  the 
horizon  the  less  light  it  will  receive. 

Therefore  the  configuration  of  the  soil  can  be  clearly  represented 
to  the  eye  by  shading  more  heavily  in  proportion  as  the  slope  of  the 
ground  is  more  rapid. 

Maps  made  by  this  method  are  said  to  be  drawn  by  direct  lighting. 

Oblique  lighting. — In  this  case  we  assume  that  the  ground  is 
illuminated  by  rays  of  light  parallel  to  one  another.  The  projection  of 
these  rays  is  from  NW.  to  SE.  and  their  inclination  upon  the  hori- 
zontal plane  is  equal  to  that  of  the  diagonal  of  a cube  on  its  base. 

By  this  hypothesis  the  intensity  of  the  shading  varies  for  both  the 
value  and  the  direction  of  the  slope. 

Moreover,  the  horizontal  parts  should  be  left  white,  as  in  the  case 
mentioned  above,  no  account  being  taken  of  the  shadows  cast. 
Maps  made  by  this  method  are  said  to  be  drawn  by  oblique  light- 
ing. 

Comparison  of  maps  drawn  by  the  two  methods  show  that  the 
oblique  lighting  gives  the  best  results  for  mountainous  country; 
on  the  contrary,  more  or  less  level  country  is  better  represented  by 
direct  lighting. 

Therefore,  in  drawing  up  the  map  of  a large  country,  it  is  best  to 
use  both  methods. 
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The  transition  from  one  to  the  other  must  however  be  so  gradual 
as  to  be  imperceptible. 

Conventions  in  drawing  hachures. — special  commission 
in  1828  established  the  following  principles: 

1°.  The  lines  drawn  with  a pencil  must  have  the  same  ver- 
tical interval  in  all  parts  of  the  map. 

2°.  Hachures  are  made  according  to  zones  between  two 
consecutive  contour  lines;  care  must  be  taken  not  to  draw 
the  hachures  of  one  zone  into  the  prolongation  of  the  ha- 
chures of  contiguous  zones. 

3°.  The  hachures  are  drawn  across  all  planimetric  details 
with  the  single  exception  of  roads  of  communication;  the 
roads  should  have  the  appearance  of  having  been  scratched 
in  afterwards. 

4°.  Regions  in  which  the  slope  of  the  ground  is  less  than 
^ are  not  marked  with  hachures. 

The  thickness  and  spacing  of  the  lines  must  conform  to 
two  rules:  The  rule  of  the  quarter  and  the  rule  of  thickness? 
which  may  be  stated  as  follows,  taking  L to  represent  the 
length  of  the  hachures. 

Rule  of  the  quarter. — L 2 m.  m.,  the  distance  between  two 

L 

hachure  lines  is  equal  to  the  thickness  being  constant. 

Rule  of  thickness. — L 2 m.  m.,  the  interval  between  two 
hachure  lines  is  constant  and  equal  to  ^ of  2 m.  m. — that  is, 


0.5  m.  m. : The  thickness  of  the  lines  increases  as  their  length 
decreases. 

This  thickness  is  subject  to  the  following  law: 

Law  of  shading. — In  France,  the  law  of  shading  is: 
black  3 
white  2 ^ 

Hachures  of  the  staff  map. — For  engraving  the  staff  map, 
diapasons  of  hachures  were  used  that  transform  the  substitution  of 
hachures  for  contour  lines  into  an  almost  mechanical  operation. 

These  diapasons  are  models  giving  tones  that  correspond  closely 

. 1 , black  3 

to  the  law  of  ^=^p. 

The  engraver  had  only  to  copy  the  tone  of  the  slope,  and  that  he 
could  do  by  simply  prolonging  the  hachures  of  the  model  after  hav- 
ing slipped  the  diapason  over  the  map  until  the  distance  one  from 
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the  other  of  the  two  curves  between  which  the  hachures  were  to  be 
made  corresponds  to  that  of  the  two  reference  marks  a b,  for  instance. 

The  12  different  tones  of  the  diapason  obtained  by  making  the 
lines  thinner  and  the  spacing  greater,  or  by  the  inverse  process, 
but  not  based  on  the  law  of  the  quarter,  are  scaled  between  the  slope 
it  and  or  0,^  5 gr.  the  shading  is  therefore  used  by  this  method 
for  gentler  slopes  than  those  hachured  by  the  law  of  1/4. 

Attention  must  be  called  to  the  fact  that  these  diapasons  are  not 
established  according  to  the  laws  of  1/4  and  of  thickness;  they  aim  at 
obtaining  an  intensity  of  tone  proportional  either  to  the  simes  or  to 
the  tangents  of  the  angles  of  slope. 

REMARKS  ON  HACHURING. 

1°  The  lines  separating  the  several  zones  of  the  hachuring  are 
not  necessarily  contour  lines.  The  hachures,  however,  are  al- 
ways drawn  in  the  direction  of  the  greatest  slope. 

In  the  case  of  the  diapason  hachuring,  their  length  is  independent 
of  the  distance  between  the  contour  lines. 

The  transition  from  one  range  of  hachuring  to  another,  therefore, 
does  not  mark  the  contour  line,  unless  by  accident. 

2°  When  two  contiguous  zones  differ  greatly  in  size  or  when  the 
form  of  the  horizontal  lines  gives  the  hachuring  a very  pronounced 
divergence  (on  a ridge  for  instance),  the  intensity  of  the  tones  on 
either  side  of  the  boundary  line  of  the  two  zones  may  vary  widely. 

The  resulting  discontinuity  shocks  the  eye  and  is  out  of  harmony 
with  the  curve  of  the  surface  to  be  represented,  which  is  as  a rule 
continuous. 

To  obviate  this  difficulty,  interpolated  hachures  are  used;  these 
run  from  the  line  separating  the  two  zones,  and  where  they  end  a 
broken  line  is  drawn  a little  below  the  line  marking  the  change  from 
the  gentlest  slope. 

3°  In,  the  same  way  a broken  line  is  used  for  the  hachuring  to 
mark  the  beginning  and  the  end  of  the  slopes  represented,  and  drawn 
near  the  last  curve. 

4°  On  the  crest  line  of  a ridge  and  on  the  lowest  line  of  a valley  no 
hachures  are  drawn  and  these  two  lines  are  left  white.  Moreover, 
the  hachures  near  the  crest  line  or  the  center  axis  of  a valley  must  be 
drawn  in  such  a way  that  their  prolongation  will  make  a tangent  to 
these  lines.  However,  as  the  curve  of  the  ground  is  usually  much 
more  pronounced  in  the  neighborhood  of  the  bottom  of  a valley  than 
near  a crest  line,  the  hachures  converge  more  rapidly  toward  the 
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bottom  of  a valley,  so  that  the  drawn  parts  of  those  hachures  appear 
to  be  secants  to  the  axis  of  the  valley. 

Profiles. — The  reconstitution  of  the  ground  from  a map,  the  cal- 
culation of  its  altitudes,  the  estimation  of  the  slopes,  require  a cer- 
tain amount  of  practice  and  often  necessitate  the  construction  of 
profiles. 

Profile  is  the  name  applied  to  a drawing  that  represents  on  a plane 
the  appearance  of  the  ground  as  intersected  by  a vertical  surface, 
flat  or  cylindrical,  according  as  the  drawing  is  rectilinear  or  curvi- 
linear. 

Profiles  on  a map  having  contour  lines. — Let  x y represent 
the  profile  plane,  x'  any  horizontal  serving  as  base  for  the  profile. 

The  intersections  of  the  profile  plane  with  the  horizontal  planes 
100,  90,  80  are  represented  by  a series  of  straight  lines  parallel  to 
x'  y^  and  having  between  them  a distance  equal  to  the  graphic  verti- 
cal interval. 

Let  us  draw  these  lines  and  mark  off  on  xf  y\  y=ah;  ¥ c^—hc. 
Draw  these  points  perpendiculars  to  x''  y\  These  perpendiculars 
cut  the  intersection  of  the  horizontal  planes  at  an  altitude  cor- 
responding to  the  points  The  continuous  curve  obtained 

by  joining  these  points  represents  the  profile  required.  As  a rule, 
instead  of  tracing  horizontal  straight  lines  at  a distance  equal  to  the 
graphic  vertical  interval,  this  vertical  interval  is  multiplied  by  2, 
4,  or  5 so  that  the  drawing  may  be  clearer;  we  then  have  a profile 
magnified  to  twice,  four,  or  five  times  its  original  size. 

Profiles  on  a hachured  map. — If  the  map  has  been  made  by  the 
law  of  the  quarter,  the  bottom  of  the  hatching  lines  being  connected, 
the  contour  lines  can  be  reconstructed.  The  problem  is  then  that  of 
establishing  a profile  on  a map  made  with  contour  lines. 

If  the  map  in  question  is  engraved  as  is  the  map  drawn  to  a scale 
of  1/80.000,  then  the  approximation  is  not  so  great  and  the  construc- 
tion of  the  profile  is  made  easier  by  the  fact  that  it  follows  a crest 
line  or  a line  of  greatest  slope.  In  constructing  this  profile,  use  is 
made  not  only  of  the  points  with  altitude  numbers  taken  on  the 
drawing  of  the  profile,  but  also  of  those  situated  near.  It  is  known, 
as  a matter  of  fact,  that  within  a continuous  hachured  zone  a curve 
drawn  through  a point  having  an  altitude  number  perpendicular 
to  all  the  hachures  is  a horizontal. 

When  drawing  of  the  profile  is  made  without  any  special  reference 
to  the  direction  of  the  hachures,  the  slope  of  the  profile  at  every 
point  depends  upon  two  elements:  The  intensity  of  the  tone  and  the 
inclination  of  the  drawing  with  relation  to  the  hachures. 


CHAPTER  III. 

FORMS  OF  THE  GROUND. 

Notes  on  the  way  in  which  the  surface  of  the  soil  is 
formed. — ^According  to  the  most  generally  accepted  theories,  the 
earth  was  formed  by  the  condensation  of  the  gaseous  masses,  which 
subsequently  became  liquid  and  took  on  as  they  cooled  a solid 
outer  crust. 

As  a result  of  sudden  contraction,  this  crust  was  creased;  the 
actual  contour  resulted  from  the  last  convulsions  of  the  mass,  but 
was  greatly  modified  by  exterior  agents:  The  action  of  the  air,  tem- 
perature, the  water,  referred  to  as  erosion. 

The  water  falling  upon  the  summits  in  the  form  of  rain  collects  in 
brooks,  then  in  streams. 

In  the  case  of  one  of  these  water  courses,  that  part  of  the  surface  of 
the  soil  over  which  fiow  the  waters  that  empty  into  the  river  on  the 
same  side  is  called  the  watershed. 

We  may  take  the  earth’s  surface  as  being  made  up  entirely  of 
watersheds  connected  one  with  another  at  their  tops  along  a line 
separating  the  flow  of  the  waters  and  known  as  the  crest  line.  At 
their  base  the  watersheds  are  connected  along  a line  toward  which 
the  waters  converge,  known  as  the  valley  axis. 

The  crest  and  valley  axis  lines  therefore  make  a frame  entirely 
inclosing  the  ground  and  are  the  essential  elements  in  its  repre- 
sentation. 

Fundamental  forms — ^Ridges  and  valleys. — The  two  funda- 
mental elements  of  topographical  accidents — that  is,  heights  and 
depressions — ^are  the  ridge  and  the  valley. 

Ridge. — ^A  ridge  is  formed  by  two  slopes  that  meet  at  the  top. 
The  intersection  is  the  crest  line  or  the  divide. 

Valley. — ^A  valley  is  a depression  of  the  ground  formed  by  two 
slopes  connected  at  their  base.  The  entering  ridge  is  called  the 
valley  axis  of  the  water  course. 

In  the  valley,  the  watersheds  are  referred  to  as  slopes. 

Lines  along  which  the  slope  changes. — The  intersection  of  two 
watersheds  does  not  necessarily  form  a crest  line  or  a valley  axis. 
It  may  form  merely  a line  along  which  the  slope  changes. 
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On  the  slope  of  a valley  there  is  always  one  such  line  from  some 
one  of  whose  points  the  ground  is  visible  to  the  bottom,  no  part 
forming  a dead  angle;  this  is  the  military  crest. 

On  this  crest  are  frequently  constructed  the  fortifications  intended 
to  shut  off  the  bottom  of  the  valley. 

Characteristic  lines,  such  as  crest  lines,  valley  bottoms,  lines 
marking  a change  of  slope,  determine,  by  the  way  in  which  they 
are  combined,  the  contour  of  the  ground. 

Peak. — The  peak  of  a hill  is  an  accident  of  the  ground  formed  by 
several  ridges  running  into  one  and  having  crest  lines  that  converge 
at  a single  point  or  unite  along  a single  line. 

Basin. — depression  in  the  ground  closed  on  all  sides  is  known  as 
a basin;  an  inverted  pyramid  gives  an  exact  idea  of  this  formation. 
It  is  represented  as  was  the  preceding  formation  by  closed  curves, 
whose  altitude  numbers  decrease  toward  the  center. 

Saddle.— A saddle  is  formed  by  the  sagging  of  a line  between  two 
heights;  it  is  the  point  at  which  a crest  line  changes  from  a downward 
to  an  upward  direction. 

Two  transverse  valleys  usually  run  down  from  a saddle. 

We  call  this  a saddle  with  a double  valley. 

One  of  these  two  valleys  may  be  very  much  larger  than  the  other, 
and,  in  certain  cases,  only  one  valley  runs  down  from  the  saddle, 
the  other  slope  being  a flat  surface  or  often  a steep  slope.  This  is  a 
saddle  with  a single  valley. 

Nomenclature  of  relief. — Every  ofiicer  should  be  familiar  with 
the  nomenclature  of  relief,  so  that  in  a verbal  or  written  report  his 
language  will  be  clear  and  accurate. 

1°  Valleys. — The  word  floor  is  applied  to  the  lowest  part  of  a val- 
ley. This  floor  may  be  pointed,  concave,  flat,  or  even  slightly  con- 
vex; in  either  of  the  last  two  cases  there  are,  instead  of  a center 
axis,  lines  marking  the  end  of  the  slope. 

Valleys  are  classed  according  to  their  importance  as  valleys,  prop- 
erly so  called,  and  vales.  A vale  of  small  size  with  very  gently 
sloping  sides  is  called  a depression.  A ravine  is  a vale  with  very 
steep  sides;  a gulley  is  a very  small  ravine. 

The  origin  of  a valley  may  have  any  one  of  three  forms : 

(a)  The  center  axis  may  be  very  distinct  all  the  way  to  the  origin. 

(b)  The  center  axis  may  disappear  before  the  origin  where  the 
ground  slopes  uniformly  at  all  points. 

(c)  Several  depressions  or  ravines  may  converge  in  such  a way 
that  it  is  impossible  to  distinguish  the  principal  axis,  the  several 
lines  forming  a crow^s-foot. 
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2®  Heights. — Heights  are  classed  according  to  their  relief  with 
regard  to  the  surrounding  soil. 

A number  of  heights  forming  a line  make  an  undulation  in  the 
ground,  if  the  rise  is  not  above  25  meters;  hillocks,  if  the  rise  does 
not  exceed  50  meters;  hills,  if  the  rise  is  under  200  meters,  or 
approximately  that;  and  mountains  for  any  greater  relief. 

If  the  crest  line  of  a number  of  such  heights  rises  slightly  at  one 
end,  the  summit  thus  formed  is  called  a spur  of  ground. 

The  various  terms  applied  to  isolated  heights  are : Mound,  knoll, 
hillock  for  undulations,  peak  and  eminence  for  hills. 

A plain  is  a vast  stretch  of  ground  visibly  horizontal  and  situated 
lower  than  the  surrounding  parts. 

A plateau  is  a surface  with  little  slope  and  lying  somewhat  higher 
than  the  surrounding  ground. 

A terrace  is  a horizontal  surface  rising  on  one  side  from  the 
bottom  of  a valley  and  dominated  on  the  other  side  by  the  summit 
of  the  watersheds. 


CHAPTER  IV. 

THE  STUDY  OF  MAPS. 

STAFF  MAPS. 

Map  drawn  to  a scale  of  80,000. — The  map  dates  from  1818;  cer- 
tain preliminary  sketches  were  first  drawn  up  to  a scale  of  10.000, 
then  to  20.000,  and  then  to  40.000. 

On  this  map  hachures  are  used  to  represent  the  levels.  The 
method  of  direct  lighting  is  used.  The  hachures  are  drawn  by 
diapason  based  on  curves  having  a vertical  interval  of  20  meters. 

The  map  consists  of  274  sheets  of  0,80  by  0,50  engraved  on  copper. 
Each  sheet  bears  a name  and  a number.  The  name  is  that  of  the 
most  important  locality;  the  number  makes  it  possible  to  locate 
the  sheet  on  the  general  assembly  map. 

In  the  type  of  1889  the  sheets  are  divided  into  four  quarters,  one 
for  the  NE,  one  for  the  NW,  one  for  the  SE,  and  another  for  the  SW. 

Conventional  signs. — The  written  indications  are  placed  to  the 
right  of  the  conventional  signs,  except  when  the  application  of  this 
rule  would  result  in  obscuring  important  details. 

A table  giving  the  signs  and  abbreviations  for  the  map,  drawn  to 
a scale  of  80.000,  is  printed  on  a special  plate. 

REMARKS. 

1°  Attention  should  be  called  to  the  difference  in  the  represen- 
tation of  an  excavation  and  an  embankment. 

2°  Between  the  representation  of  trees  bordering  a stream  and 
those  bordering  a road  (a  distinction  which  sometimes  makes  it 
possible  to  differentiate  between  the  first  and  the  second). 

3°  Between  the  representation  of  a passage  above  and  one  below. 

4°  Care  should  be  taken  not  to  confuse  the  limits  of  a commune 
with  lines  of  trees,  the  former  being  indicated  by  regular  black  points 
and  the  latter  by  larger  black  points  farther  apart. 

The  limits  of  districts  (black  points)  and  hedges  (gray  irregular 
points)  must  not  be  confused,  nor  the  limits  of  departments  (long- 
heavy  strokes)  with  paths,  which  are  represented  .by  light  strokes. 

Roads  must  not  be  confused  with  walls,  the  lines  representing 
the  latter  being  very  clearly  broken  lines. 
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The  accuracy  of  altitudes  marked  on  the  staff  map. — G-eo- 
detic  points  marked  by  a dot  inclosed  within  a triangle  or  a circle 
may  involve  a relative  error  of  2 meters  and  an  absolute  error  of  5 
meters. 

Topographical  points  marked  by  a black  dot  may  involve  an 
error  of  from  4 to  10  meters,  according  as  the  region  represented  is 
moderately  irregular  or  mountainous. 

Besides  the  map  drawn  to  a scale  of  1/80.000,  the  Geographical 
Service  edits: 

Monochrome  maps. — map  drawn  to  a scale  of 
larged  form  of  the  map  drawn  to  80.000®,  more  easily  read  than  the 
latter  and  revised  at  the  same  time. 

The  map  drawn  to  a scale  of  320.000®  with  hachures,  reduced  form 
of  the  map  drawm  to  80.000®. 

Polychrome  maps. — The  map  drawn  to  a scale  of  20.000®,  made  in 
six  colors  and  having  contour  lines,  showing  the  environs  of  Paris. 

Map  drawn  to  a scale  of  200.000®,  made  in  six  colors,  vdth  contour 
lines  and  stumping  under  oblique  lighting. 

The  new  map  of  France. — The  new  map  of  France,  drawn  to  a 
scale  of  50.000®  and  now  actually  under  way,  is  made  in  eight  colors 
and  has  contour  lines  (vertical  interval  10  meters);  the  effect  is 
heightened  by  stumping  under  oblique  lighting.  At  the  end  of 
1912,  40  sheets  of  this  map  were  already  edited:  Frontier  regions, 
environs  of  Paris,  Lyon,  Toulon,  Perpignan. 

OTHER  IMPORTANT  FRENCH  MAPS. 

The  Minister  of  the  Interior  publishes  a map  on  a scale  of 
100.000®,  engraved  in  four  colors  and  obtained  by  reducing 
the  map  drawn  to  80.000®. 

The  Minister  of  Public  Works  edits  two  kinds  of  maps: 

- 1®.  A map  drawn  to  a scale  of  200.000  made  from  the  staff 
map  with  contour  lines. 

2®.  Two  geological  maps  on  a scale  of  80.000  and  320.000, 
respectively,  based  on  the  staff  map  drawn  to  a scale  of 
80.000. 

FOREIGN  MAPS. 

Germany. — The  military  map  of  the  German  Empire  is 
drawn  to  a scale  of  100.000  ®. 

It  is  made  by  the  polyhedric  system. 

The  conventional  signs  used  to  indicate  the  planimetry  are 
analogous  to  those  used  on  the  French  maps. 
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The  contour  of  the  ground  is  represented  by  hachures 
made  on  a hypothesis  of  zenith  lighting. 

Rough  sketches  made  on  the  ground  on  a scale  of  25.000® 
are  also  published. 

The  configuration  of  the  ground  is  shown  by  contour  lines 
having  a vertical  interval  of  5 meters. 

Belgium. — ^Map  drawn  to  a scale  of  40,000®. 

This  map  is  made  by  the  BONNE  system  or  projection. 
The  conventional  signs  are  analogous  to  those  used  on  the 
French  maps. 

The  configuration  of  the  ground  is  represented  by  contour 
lines  having  a vertical  interval  of  5 meters. 

Italy. — ^Map  drawn  to  a scale  of  100.000®. 

This  map  is  made  by  the  polyhedric  system. 

The  conventional  signs  are  analogous  to  those  on  the 
French  maps.  Hachures  and  contour  lines  are  used  to  show 
the  contour  of  the  ground. 
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CHAPTER  V. 

STUDY  OF  THE  GROUND  ON  THE  MAP. 

To  form  an  idea  of  the  ground  by  reading  the  map  requires  me- 
thodical work. 

The  principal  and  secondary  valleys  must  first  be  sought  out  and, 
if  need  be,  marked  with  a light  blue  stroke;  so  also  the  direction  of 
the  water  courses  of  the  region.  In  this  way  the  map  is  divided  into 
several  parts  and  an  attempt  must  be  made  to  keep  this  hydro- 
graphic  system  well  in  mind. 

The  crest  lines  separating  two  consecutive  valleys  are  next  sought 
out  and  marked,  if  need  be,  with  a light  red  stroke;  on  this  crest 
line,  the  summits  (especially  the  highest  point  and  saddles)  are 
looked  for. 

In  this  way  you  get  the  skeleton  form,  as  it  were,  of  the  ground, 
and  this  you  try  to  fix  in  your  mind  in  a general  way. 

The  towns,  villages,  hamlets,  found  mostly  near  the  valleys,  the 
important  roads  of  communication  are  then  located,  after  which  all 
planimetric  details  of  immediate  interest  are  noted. 

READING  THE  MAP  ON  THE  GROUND. 

We  mean  by  reading  a map  or  orientation,  to  be  able  to  give  the 
proper  direction  to  the  map,  to  find  on  it  one’s  own  position  and  to 
recognize  on  the  ground  the  direction  or  positions  marked  on  the 
map. 

As  the  objects  are  represented  only  by  their  horizontal  projection, 
and  as  it  frequently  happens  that  many  of  the  details  have  been 
modified  since  the  drawing  of  the  map  or  since  its  revision,  one  is 
liable  to  make  serious  errors,  if  he  has  not  had  a great  deal  of  practice 
in  this  work. 

The  summary  indications  that  can  be  given  here  can  in  no  way 
take  the  place  of  practical  exercise  on  the  ground. 

I.  Orientation. — By  orientation,  we  mean  placing  it  in  such  a 
position  that  any  given  line  on  that  map  will  be  in  the  same  direction 
as  the  projection  of  the  line  on  the  ground  it  represents. 

The  problem  is  most  often  solved  by  bringing  the  meridian  on  the 
map  into  the  plane  of  the  geographic  meridian.  To  do  this,  the 
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direction  of  the  meridian  must  first  be  determined  on  the  map, 
then  on  the  ground. 

On  the  map. — The  staff  maps  bear,  as  we  have  already  shown, 
meridians  with  a distance  of  10  minutes  between  them.  As  the 
meridians  of  a topographical  map  are  apparently  parallel,  the 
direction  of  any  meridian  may  be  taken  as  the  direction  of  the  north. 

On  the  ground. — The  direction  of  the  geographic  meridian  may 
be  determined  by  any  one  of  several  methods: 

1°  By  means  of  the  compass. — The  blue  point  on  the  magnetic 
needle  indicates  the  magnetic  north.  This  direction  makes  with 
the  direction  of  the  geographic  north  an  angle  that  varies  according 
to  the  region.  For  that  region  now  composing  the  front,  the  average 
value  of  the  declination  is  about  13°  (to  the  west  of  the  geographic 
meridian). 

To  orient  the  map,  place  the  center  of  the  compass  at  the  inter- 
section of  a parallel  and  a meridian,  the  line  north -south  coinciding 
with  the  meridian.  Then  turn  the  whole  map  and  the  compass 
until  the  magnetic  needle  makes  with  the  north-south  line  an  angle 
equal  to  the  declination. 

This  method  is  the  easiest  and  the  most  accurate. 

2°  At  night  by  means  of  the  polar  star. — ^At  night  in  the 
Northern  Hemisphere,  the  direction  of  the  meridian  may  be  got 
almost  exactly  by  means  of  the  polar  star.  To  find  this  star,  prolong 
the  line  connecting  the  guards  of  the  Great  Bear  (hind  wheels  of 
chariot  or  end  of  the  dipper)  by  about  five  times  its  length. 

II.  To  orient  oneself. — 1°  The  road  passed  over  may  be 
taken  as  an  indication,  but  only  as  regards  the  details  of  contour,  as 
it  is  always  possible  for  the  planimetric  details  to  have  been  modified. 

It  is  a very  delicate  thing  to  apply  this  method,  when  one  has 
left  the  road  to  cut  across  fields;  it  does  not  serve  the  purpose  when 
one  is  passing  through  a wood  or  a village,  which  on  the  map  has 
very  little  resemblance  to  reality. 

Again,  it  can  not  be  used  at  night,  nor  in  a fog. 

2°  The  process  of  measurements  may  be  resorted  to.  In  this 
case  stencil  paper  is  used.  This  paper  is  fixed  on  a horizontal 
circumferentor,  and  a pin  is  stuck  in  at  the  point  M.  Then  by  means 
of  an  alidade  or  a double  decimeter  pivoting  about  M,  three  points 
A,  B,  C,  are  sited  successively  and  the  straight  lines  MA,  MB,  and 
MC,  are  drawn.  The  paper  is  then  placed  on  the  map  and  moved 
until  the  three  straight  lines  MA,  MB,  MC,  pass  through  the  points 
a,  6,  c,  respectively,  the  latter  representing  the  points  A,  B,  and  C. 
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The  point  m on  the  map — that  is,  the  point  lying  under  the  point  M — 
is  the  point  required. 

3°  If  the  map  is  correctly  oriented,  two  points  will  be  enough. 
These  two  points  A and  B should  be  chosen  at  a sufficient  distance 
from  each  other.  By  means  of  a ruler  pivoting  about  a pin  at  a, 
we  site  A and  draw  the  straight  line  A a x.  In  the  same  way  we 
trace  the  line  B h y.  The  point  of  intersection  of  these  two  straight 
lines,  m,  is  the  point  at  which  we  are  standing. 

4°  In  case  one  is  on  a road  AB,  the  direction  ah  of  the  road  on 
the  map  may  be  brought  into  the  corresponding  direction  of  the 
ground,  a method  by  which  the  map  is  quickly  oriented.  The  point 
m,  at  which  one  is  standing  is  then  obtained  by  intersection  of  the 
line  of  sight  c C on  a point  C. 

WORKING  OUT  ZONES  SCREENED  FROM  A 
BALLOON  OBSERVER. 

A balloon,  by  reason  of  its  vulnerability,  must  be  stationed  at  a 
certain  distance  from  the  enemy  lines;  there  are  consequently  certain 
parts  of  the  ground  screened  from  the  observer,  even  when  the 
balloon  is  at  the  maximum  altitude. 
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WORK  OF  THE  OBSERVER 


When  an  observer  arrives  in  a new  sector,  he  must  make  an 
ascension  in  order  to  study  the  terrain.  In  this  study  he  must 
get  well  fixed  in  his  mind  the  precise  terminations  of  the  first- 
line  trenches.  He  must  follow  out  the  line  of  “ no  man’s  land  ” 
running  between  the  first  line,  so  that  he  will  never  be  in  doubt 
as  to  whether  a point  is  within  our  lines  or  in  the  enemy  lines. 
Sometimes  this  is  a pretty  difficult  operation,  particularly  in 
an  active  sector  where  the  ground  is  very  much  cut  up  and 
where  unused  trenches  even  run  across  “ no  man’s  land.” 

When  you  are  familiar  with  the  trenches  of  both  sides,  go 
farther  behind  the  enemy  lines  and  pick  out  the  most  important 
points.  In  other  words,  get  as  familiar  as  possible  with  the 
sector  in  the  time  at  your  disposal. 

Either  before  or  after  this  first  ascension  in  the  new  sector, 
unless  it  has  already  been  done  by  the  company  which  was  there 
before  you,  make  a map  of  the  dead  ground,  preferably  for 
three  different  heights — for  example,  800,  1,000!,  and  1,200 

meters.  At  least copies  of  this  map  should  be  made,  one  of 

which  is  kept  in  the  company  and  the  other  sent  to  the  head- 
quarters of  the  artillery.  It  is  advisable  to  make  at  least  one  of 
these  for  each  battery  of  artillery  in  your  sector. 

Now  I will  take  up  the  service  in  the  basket. 

In  the  first  place,  it  is  very  important  that  you  have  all  the 
necessary  materials  to  work  with  in  the  basket.  It  is  a good 
thing  to  have  a list  like  the  following  posted  in  the  basket : 

1/20000  map  on  a roller  board. 

1/10000  map  on  a roller  board. 

Carrier  for  the  documents  of  the  basket.  (I  will  take  up 
later  the  documents  in  this  carrier.) 

Three  pairs  of  field  glasses  (6  or  8 power,  12  or  16  power,  and 
8 power,  with  the  mil  scale). 

Chamois  for  cleaning  the  glasses. 

Duodecimeter  rule. 

Two  hard  pencils  with  protected  points. 

Eraser. 
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Pad  of  paper. 

Celluloid  scale  for  1/20000  map  and  one  for  1/10000  map. 

Hand  anemometer. 

Altimeter  (have  it  set). 

X/ompass. 

’thermometer. 

Table  of  signals,  in  case  the  telephone  gets  out  of  order. 
Knife, 

Ohange  of  microphone  capsule  for  the  telephone. 

Straightedge. 

Weighted  envelopes. 

It  is  also  a good  thing  to  take  up  a reel  of  wire  four  or  five 
hundred  meters  long.  If  the  telephone  wire  in  the  cable  should 
be  short-circuited,  this  wire  would  alleviate  the  necessity  of  re- 
turning to  the  balloon  bed  and  hauling  the  balloon  down,  which 
would  result  in  a big  loss  of  valuable  time. 

Now,  a few  words  about  the  documents  in  the  basket. 

I have  mentioned  the  two  maps  at  the  scale  of  1/20000  and 
1/10000.  On  those  should  be  marked  the  most  important  align- 
ments running  from  the  balloon  position.  The  woods  and 
hedges  should  be  colored  green  so  that  they  can  easily  be  picked 
out.  These  maps  should  be  corrected  and  added  to  as  new 
information  comes  in.  As  soon  as  the  bulletins  and  photo- 
graphs arrive  the  corrections  should  be  made.  In  the  document 
carrier  the  following  documents  are  placed : 

The  photographic  reduction  to  1/50000  of  the  sector  and  the 
two  neighboring  sectors. 

Map  of  1/5000.  This  map  is  usually  cut  into  kilometer  squares 
and  mounted  in  a book  or  on  cards. 

Map  of  1/50000  mounted  on  cloth,  with  a front  of  about  25 
kilometers.  On  this  map  the.  important  railroads,  roads,  enemy 
balloon  emplacements,  camps,  supply  parks,  ammunition  dumps, 
etc.,  should  be  marked  and  colored. 

Artillery  map  of  enemy  batteries  and  their  usual  zones  of 
action. 

Photographs  in  a pocket  or  file. 

Map  of  1/20000  on  cloth,  with  the  territory  covered  by  each 
photograph  carefully  marked  and  numbered  according  to  the 
photograph. 

Program  of  the  day’s  work  in  a small  notebook. 

Map  of  1/200000,  which  would  be  useful  if  the  balloon  should 
break  away. 
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On  the  ground  duplicates  are  kept  of  all  the  documents  in  the 
basket.  In  addition  to  these  there  are  also  the  following : 

A guide  to  all  telephone  connections,  both  on  the  system  of 
command  and  the  system  of  fire  control.  This  would  corre- 
spond to  a telephone  directory  in  a civil  system. 

A repertoire  of  enemy  batteries,  which  is  kept  up  to  date. 
(List.) 

A plan  of  the  telephone  systems  of  the  Army,  of  cojnmand, 
of  fire  control,  and  of  the  company. 

A 1/20000  map  showing  the  allied  battery  emplacements  and 
the  zones  of  action  of  the  various  groups. 

A list  of  batteries  with  the  names  of  the  battery  commanders, 
for  purposes  of  liaison. 

Map  of  the  dead  ground  for  different  altitudes. 

Panorama  of  the  sector. 

Company  diary. 

Table  of  maximum  ranges  of  allied  and  German  guns. 

A complete  record  of  all  information  sent  down  by  the  ob- 
server and  of  all  observations  of  fire  made  from  the  basket. 

It  is  the  duty  of  the  observers  to  see  that  all  these  documents 
are  kept  in  order  and  up  to  date. 

To  get  back  to  the  work  of  the  observer  in  the  basket : 

There  are  three  different  missions  which  an  observer  can  be 
called  upon  to  perform. 

1.  The  mission  of  general  surveillance  over  the  sector. 

2.  The  mission  of  giving  information  to  the  commanders  and 
liaison  with  the  infantry. 

3.  The  mission  of  regulating  fire. 

1.  GENERAL  SURVEILLANCE. 

This  is  generally  the  mission  of  the  army  corps  balloon.  It 
consists  in  reporting  all  manifestations  of  the  enemy ; batteries 
seen  in  action ; movements  of  trains  and  all  movements  of  troops 
and  supply  trains  on  roads;  activity  of  the  enemy  air  service — 
balloons  ascending  or  descending,  and  activity  around  aviation 
fields,  if  the  visibility  is  sufhciently  good ; any  new  works  or 
organizations  of  the  enemy.  After  some  time  in  a sector  you 
will  become  so  familiar  with  it,  especially  if  it  is  calm,  that  you 
will  at  once  notice  any  new  works  or  fortifications. 

In  reporting  batteries  in  action  try  to  tell  the  caliber  of  the 
battery.  Watch  the  flash  carefully  for  its  characteristics  and 
try  to  find  the  bursts.  From  these  you  can  very  often  tell 
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the  caliber.  When  you  can  find  the  burst  watch  carefully  to 
determine  the  time  of  flight.  In  this  way  you  can  usually  tell 
whether  it  is  a real  battery  or  a dummy  battery,  as  well  as  being 
greatly  aided  in  determining  the  type  of  gun  and  the  caliber. 

Try  to  notice  whether  there  are  any  changes  in  the  activity 
of  either  the  enemy  artillery  or  infantry.  Get  acquainted  with 
the  regular  trains  on  the  railroads  and  with  the  regular  con- 
voys on  the  roads,  so  that  you  can  report  any  changes  in  these. 
It  is  very  important  to  know  whether  there  is  more  or  less 
activity  than  usual  on  the  roads  and  railroads. 

A record  should  be  kept  in  the  chart  room  of  each  battery 
reported  in  action  during  the  day  by  the  observer  in  the  basket, 
according  to  the  following  form : 


Battery, 

Coordi- 

nates. 

Region. 

Number  of 
pieces. 

Caliber. 

Objective. 

Time. 

This  record  is  checked  up  with  the  repertoire  of  batteries  in 
the  chart  room  and  any  changes  carefully  noted. 

As  I said,  watch  all  transports  of  troops  and  supplies  on  roads 
and  railroads.  Troops  are  hard  to  see,  because  they  usually 
travel  on  protected  ground. 

In  reporting  convoys,  give,  whenever  possible,  the  number 
of  vehicles,  the  road  followed,  their  direction,  and  the  time  they 
pass  different  points.  If  you  call  for  fire  on  a convoy,  judge 
it  so  that  there  will  be  no  escape.  Catch  the  convoy  at  a point 
where  it  will  be  passing  over  a road  with  no  woods  on  the  side 
in  which  it  can  hide  or  with  steep  banks  on  both  sides. 

Notice,  as  I said,  the  daily  regularity  of  all  movements, 
whether  of  troops,  supplies,  or  railroad  trains.  If  you  see  an 
excellent  opportunity  to  inflict  damage,  call  for  fire,  and  direct 
it  so  that  the  maximum  damage  will  be  inflicted. 

If  you  see  new  works,  or  works  which  you  think  may  have 
changed,  study  them  with  reference  to  photographs.  Report 
them  to  the  air  service  information  officer,  so  that  new  photo- 
graphs can  be  taken  of  them  immediately. 

In  reporting  the  activity  of  enemy  balloons  remember  that 
they  are  referred  to  by  the  name  of  the  nearest  town.  Try 
to  find  the  balloon  position,  so  that  you  will  recognize  it  if  it  is 
new  in  the  sector. 


2.  COMMAND  AND  LIAISON. 


The  balloon  which  performs  this  mission  is  the  divisional 
balloon.  In  case  of  an  attack  it  is  attached  to  the  infantry. 
The  balloon  is  connected  by  telephone  directly  with  the  infantry 
divisional  headquarters.  The  observer  acts  as  the  general’s 
field  glasses,  reporting  everything  that  happens  in  connection 
with  the  attack. 

Often  the  divisional  balloon  during  an  attack  has  two  ob- 
servers in  separate  baskets.  One  of  these  works  in  liaison  with 
the  infantry,  and  the  other  is  for  the  divisional  artillery — the 
Field  Artillery.  He  watches  the  barrages  and  keeps  the  artil- 
lery commanders  informed. 

Often  the  divisional  balloon  in  cases  of  attack  is  the  only 
means  of  communication  between  the  infantry  in  its  new  posi- 
tions and  the  commanders  in  the  rear.  When  telephonic  com- 
munication has  not  been  established  by  the  time  night  falls, 
the  balloon  may  be  called  upon  to  stay  up  and  receive  the  signals 
from  the  infantry.  In  this  case  a lamp  is  hung  from  the  basket 
for  a short  time  to  give  the  infantry  signalers  the  balloon  posi- 
tion in  order  that  they  can  point  their  projectors. 

3.  OBSERVATION  OF  FIRE. 

Before  observing  fire  for  a battery,  the  observer  should  go  in 
liaison  with  the  battery  and  come  to  a complete  understanding. 

Be  sure  that  you  have  the  following  data : 

1.  The  exact  objective.  Get  the  coordinates  and  look  at  the 
map  with  the  battery  commander  so  that  there  will  be  no  pos- 
sibility of  a mistake. 

3.  The  nature  of  the  fire.  Get  the  approximate  time  of  flight, 
and  the  kind  of  fuse  used.  Of  course,  you  will  know  the  caliber 
of  the  battery  for  which  you  are  going  to  observe. 

3.  The  number  of  pieces  which  will  fire,  and  whether  they  will 
fire  by. salvo  or  one  piece  at  a time. 

If  the  firing  is  to  be  done  by  salvo,  the  observer  should  ask 
that  there  be  a five-second  interval  between  shots  so  that  he  will 
not  get  the  shots  confused.  It  is  also  a good  thing  to  ask  him 
to  have  the  order  in  which  his  pieces  fire  against  the  wind. 
If  this  is  done,  the  smoke  from  one  shot  will  not  interfere  with 
the  observation  of  the  next. 

Before  you  go  up  to  make  an  observation  of  fire  study  the  maps 
and  photographs  of  the  objective  very  carefully.  Draw  the  nec- 
essary lines  on  these  maps  and  photographs. 


When  yon  have  finished  your  study  of  the  terrain  from  the 
basket  and  are  ready  to  begin  the  regulation,  announce  to  the 
battery  that  you  are  ready  to  observe.  The  following  conversa- 
tion takes  place: 

Battery : Ready  to  fire. 

Observer : Ready  to  observe. 

Battery : On  the  way. 

When  you  give  the  corrections,  do  not  carry  on  any  unneces- 
sary conversation  over  the  telephone.  Give  as  briefiy  and  as 
clearly  as  possible  the  corrections,  mentioning  the  correction  in 
defiection  first.  Give  the  amount  of  the  error  before  the  sense 
of  the  error. 

It  is  not  usually  necessary  or  advisable  to  give  the  amount  of 
an  error  in  range,  unless  it  is  exceptionally  large.  Report  the 
shots  as  — — meters  right  (or  left),  and  short  (or  over). 

When  you  are  looking  for  a shot  and  do  not  see  it,  report 
“ lost.”  When  you  do  not  see  a shot  because  you  were  not 
ready,  report  ” I was  not  in  a position  to  observe.”  This  is  very 
important,  because  in  the  first  case  the  battery  commander  sus- 
pects that  there  was  an  error  made  in  the  aiming  of  the  piece, 
and  in  the  second  case  there  is  a good  reason  why  the  shot  was 
not  seen,  and  the  aiming  might  have  been  correct. 

Give  the  report  “ target  ” only  when  evident  demolition  of  the 
objective  is  seen. 


There  is  plenty  of  work  for  the  observer  to  do  when  he  is  not 
in  the  air.  There  are  usually  liaison  visits  to  make  with  the 
artillery.  Visits  should  be  made  both  before  and  after  working 
with  a unit,  whether  artillery  or  infantry.  Liaison  visits  should 
also  be  made  to  the  air  service. 

There  are  three  kinds  of  regulation  of  fire : 

1.  From  terrestrial  observatories. 

2.  From  balloons. 

3.  From  aeroplanes. 

The  first  way  is  the  easiest,  the  least  dangerous,  and  the 
least  expensive,  while  the  aeroplane  is  the  most  dangerous  and 
the  most  expensive.  For  this  reason  the  balloon  should  not  be 
called  upon  to  make  regulations  which  could  be  made  from  the 
ground,  and  the  aviation  should  not  be  called  upon  to  make 
regulations  which  a balloon  could  make.  Efficient  liaison  be- 
tween the  balloons,  the  artillery,  and  the  aviation  settles  these 
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(iuestions.  The  dead-ground  maps  should  be  studied  carefully 
and  the  work  divided  up. 

Besides  the  liaison  work  there  is  always  work  in  the  company 
to  be  done  by  the  observers.  Each  observer  should  read  care- 
fully every  information  bulletin  that  comes  in  and  see  that  the 
maps  and  documents  are  corrected  accordingly.  The  photo- 
graphs, which  arrive  in  large  quantities  during  good  weather, 
should  be  studied  by  the  observers  and  substituted  for  those  in 
use  in  the  basket  when  there  are  any  changes. 

When  the  company  commander  is  absent  or  busy  with  other 
work,  one  of  the  observers  on  the  ground  should  take  his  place 
at  the  commanding  post  of  the  company. 

In  short,  the  days  which  an  observer  spends  on  the  ground 
are  not  rest  days.  He  can  always  find  something  which  ought 
to  be  done  by  him. 


o 
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INSTRUCTIONS  FOR  AERIAL  OBSERVATION  IN  LIAISON 
WITH  THE  ARTILLERY. 


Many  targets  are  hidden  from  terrestrial  observers.  For  this  reason 
the  aeroplane  and  the  balloon  are  indispensable  auxiliaries  to  the 
artillery. 

The  present  instructions  rescind  and  replace  previous  instructions 
on  the  same  subject.  They  are  intended  to  furnish  information 
covering: 

1 . The  conditions  under  which  aerial  observations  are  used  with 
artillery. 

2.  The  missions  which  may  be  fulfilled. 

3.  The  duties  of  the  personnel  concerned. 

Annex  I establishes  rules  for  the  observation  and  conduct  of  fire 
by  aeroplanes  and  balloons,  with  a note  on  the  designation  of  objec- 
tives. 

Annex  II  gives  codes  for  the  transmission  of  signals. 

Annex  III  gives  in  a general  way  models  of  forms  for  various  rec- 
ords which  must  be  kept. 

(Translator’s  Note. — Annex  I and  II  are  necessarily  given  in 
an  abridged  form.) 

Part  I.— CONDITIONS  GOVERNING  THE  EMPLOYMENT  OF 

AERIAL  OBSERVATION  IN  LIAISON  WITH  ARTILLERY. 

1.  Under  good  atmospheric  conditions  the  aeroplane  can  give  rapid, 
accurate,  and,  if  necessary,  vertical  observation  even  on  the  most 
distant  targets.  It  makes  it  possible  to  observe  not  only  the  sense 
of  salvos  but  also  the  amount  of  the  observed  error. 

2.  The  aeroplane  signals  to  the  ground  by  means  of  wireless  teleg- 
raphy, by  projectors,  by  dropped  written  messages,  or  by  signal 
lights.  Wireless  telegraphy  is  the  best  method.  A conventional 
code,  Morse  system,  permits  the  observer  to  report  his  presence,  to 
designate  targets,  to  report  results  of  fire,  and  to  give  all  required 
information  to  friendly  troops  of  the  movements  of  the  enemy. 
This  information  is  received  at  the  receiving  stations  described  in 
paragraphs  8 and  II. 


8 AEEIAL  OBSERVATION  IN  LIAISON  WITH  ARTILLERY. 


3.  The  receiving  stations  can,  by  means  of  panels  of  white  cloth 
or  projectors,  give  the  aeroplane  a limited  number  of  simple  indica- 
tions concerning  the  conduct  of  fire.  There  are  in  addition  a few 
receiving  sets  on  aeroplanes  which  can  be  used  with  transmitting 
sets  at  receiving  stations  near  important  headquarters. 

4.  Use  of  wireless  telegraphy. — The  use  of  wireless  telegraphy  has 
given  a tremendous  importance  to  aerial  liaison  with  artillery.  . On 
account  of  its  delicate  nature,  and  the  great  number  of  aeroplanes 
which  necessarily  have  to  work  in  a restricted  zone,  strict  discipline 
and  careful  organization  are  necessary  to  reduce  to  a minimum  the 
many  chances  for  confusion. 

Different  aeroplanes  are  distinguished  as  follows: 

{a)  By  the  “call”  adopted  for  each  receiving  station. 

(6)  By  the  use  of  varying  wave  lengths. 

(c)  By  varying  the  loudness  of  the  emission. 

(d)  By  the  use,  in  certain  cases,  of  watches  with  colored  dials, 
which  make  it  possible  for  neighboring  aeroplanes  to  send  their 
signals  at  alternate  specified  intervals  and  thus  avoid  confusing  their 
signals.  This  device  interferes  with  the  continuity  of  observation 
and  should  be  used  only  when  necessary. 

It  is  important  that  aeroplanes  keep  out  of  neighboring  zones  and 
that  they  do  not  come  closer  than  2 kilometers  to  their  own  receiv- 
ing stations,  except  for  very  important  messages.  Messages  sent 
when  immediately  above  the  antennae  interfere  seriously  with  other 
messages. 

Technical  matters  concerning  wireless  telegraphy  are  prescribed  in 
each  army  and  in  each  army  corps  by  the  chief  of  the  radio  service 
concerned. 

In  each  army  corps  designated  officers  of  air  squadrons  supervise 
the  wireless  telegraph  service  in  their  own  squadrons  and  at  the 
receiving  stations.  These  officers  are  under  the  orders  of  their 
squadron  commanders  and  of  the  chief  of  the  radio  service  of  the 
army  corps. 

5.  Projectors. — By  means  of  projectors  communication  can  be 
established: 

(а)  When  the  artillery  has  no  receiving  station. 

(б)  When  there  are  many  aeroplanes  working  in  one  zone  and 
interference  amongst  wireless  messages  is  unavoidable. 

(c)  When  the  distance  is  not  too  great. 

(d)  When  necessary  for  neighboring  aeroplanes  to  identify  each 
other  by  a simultaneous  use  of  projectors,  viz,  (1)  By  the  orientations 
of  sheafs  of  light,  or  (2)  by  the  use  of  a prearranged  call. 
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6.  Dropped  written  messages. — Dropped  written  messages  may  be 
used  to  give  information  concerning  targets  or  the  results  of  fire. 
Each  message  is  placed  in  a small  container  provided  with  a small 
streamer.  They  should  be  dropped  from  a height  not  more  than  300 
meters  and  as  close  to  the  receiving  station  as  possible. 

7.  Use  of  signal  lights. — In  principle,  signal  lights  are  used  only  for 
communication  with  the  infantry.  During  the  artillery  preparation 
their  use  with  the  artillery  may  be  authorized  by  proper  authority. 
A conventional  code  must  be  adopted  at  a preliminary  conference, 
and  only  a few  simple  messages  can  be  sent. 

8.  Receiving  stations. — Each  artillery  command,  subcommand,  or 
group  (in  certain  cases,  each  battery)  is  equipped  with  a receiving 
station  and  equipment.  A specially  trained  officer,  called  the  receiv- 
ing officer  {officier  d'  entenne)fm  provided  at  each  receiving  station.  He 
transmits  by  voice  or  telephone  to  the  unit  concerned  the  inter- 
pretation of  the  information  received  from  the  aeroplane.  It  is  an 
important  and  delicate  duty,  requiring  great  specialization. 

Each  receiving  station  must  have  direct  permanent  telephone 
connection  with  each  battery.  In  each  artillery  command  there 
must  be  provision  for  the  use  of  auxiliary  receiving  stations  when 
the  antenna  at  the  main  receiving  stations  are  broken. 

9.  Telephones. — Connections  are  provided  as  required  by  the 
instructions  on  liaison  dated  December  12,  1916.  (Submitted  by 
R.  E.,  Feb.  21,  1917.) 

10.  Panels. — Each  receiving  station  is  provided  with  identifica- 
tion panels  which  enable  aeroplanes  to  distinguish  their  own  receiv- 
ing stations.  They  are  especially  necessary  when  the  artillery 
changes  position. 

In  addition  to  the  identification  panels,  window-shutter  panels 
(panneaux  a persiennes)  are  provided  for  use  with  the  Morse  code. 

All  panels  are  transported  by  the  artillery  units  to  which  they 
are  issued. 

11.  Receiving  stations.— The  use  of  receiving  stations  varies  with 
the  tactical  situation  as  follows: 

(a)  The  receiving  station  of  a group  or  battery  acts  as  a station 
for  the  adjustment  of  the  fire  of  its  own  unit. 

(Note. — ^A  “group”  corresponds  to  a field  artillery  battalion  in 
the  United  States  service.) 

{h)  The  receiving  station  of  an  artillery  command  or  subcom- 
mand acts  as  a post  of  commandant. 

The  aeroplane  asks  such  stations  for  authority  to  adjust  on  targets 
which  appear  in  the  zone  and  receives  from  such  stations  the  orders 
43476°— 18 2 
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of  the  artillery  commander.  In  the  case  of  special  groups  or  bat- 
teries which  have  been  given  particular  missions,  the  aeroplane 
consults  the  groups  or  battery  direct  without  the  intervention  of  the 
artillery  commander. 

(c)  The  receiving  station  of  a group  acts  as  a fire-control  station. 
It  follows  the  work  of  the  aeroplanes  of  the  artillery  command  as 
well  as  that  of  the  infantry  aeroplanes  operating  in  the  same  zone 
in  order  to  gather  all  important  useful  information. 

(d)  Supervising  receiving  stations  of  each  army  corps  are  placed 
near  the  corps  headquarters  or  else  at  artillery  headquarters.  They 
should  in  general  receive  messages  from  all  the  aeroplanes  of  the 
army  corps  or  at  least  from  all  those  having  a general  mission, 
such  as  supervising  the  artillery,  accompanying  the  infantry,  or 
operating  with  the  higher  command.  In  this  way  they  receive 
and  distribute  all  information  sent  in  by  the  aeroplanes.  TVTienever 
it  is  evident  that  calls  from  aeroplanes  are  being  disregarded  or  not 
being  heard,  supervising  receiving  stations  will  notify  subordinate 
receiving  stations. 

(e)  Receiving  stations  at  air  squadrons:  Each  air  squadron  has  a 
receiving  station  by  which  the  emissions  of  aeroplanes  may  be 
verified  at  the  moment  of  departure,  the  work  of  the  aeroplanes  at 
the  front  followed,  and  relief  of  aeroplanes  requiring  it  may  be  fur- 
nished. 

12.  The  artillery  commander,  after  conference  with  the  air  com- 
mander and  the  chief  of  the  radio  service  of  the  army  corps  or  the 
army,  fixes  the  conditions  governing  the  work  of  the  personnel  at 
receiving  stations. 

At  certain  times,  particularly  during  an  action  or  in  a war  move- 
ment, the  artillery  commander  will  provide  for  uninterrupted  lis- 
tening service  at  receiving  stations  in  order  that  all  aeroplanes  call- 
ing the  artillery  command  or  subcommand  may  be  put  in  communi- 
cation at  once.  The  complete  liaison  is  the  duty  of  the  receiving 
officer  (officier  d’antenne).  He  should  study  it  with  care  and  be 
held  responsible  for  the  proper  working  of  all  means  of  communica- 
tion (telephone,  optical  telegraph,  wireless  telegraph,  messengers, 
etc.). 

13.  The  signal  codes  for  wireless  telegraphy,  for  projectors,  for 
identification  panels  and  a model  for  dropped  written  messages  will 
be  found  in  Annex  II. 

(Translator’s  Note. — Annex  II  is  necessarily  given  in  an 
abridged  form.) 
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14.  Balloons  usually  observe  at  from  1,000  to  1,500  meters,  never 
above  2,000.  These  altitudes  must  be  reduced  in  strong  winds. 
Balloons  with  two  baskets  can  carry  two  observers  with  separate 
telephone  connection. 

15.  On  account  of  its  vulnerability,  the  balloon  must  keep  at  a 
long  distance  from  the  enemy,  not  less  than  9,000  to  10,000  meters 
when  ascensions,  descensions,  etc.,  have  to  be  made.  Once  in  the 
air  it  can  be  carried  on  the  winch  to  within  6,000  or  7,000  meters. 

16.  There  are  always  portions  of  the  terrain  hidden  from  the 
balloon  observer.  Such  dead  spaces  will  be  marked  on  the  map 
and  furnished  to  the  artillery  commands. 

17.  On  account  of  the  delay  involved  in  changing  observers,  dur- 
ing action  an  observer  must  remain  up  all  day. 

18.  The  telephone  is  depended  upon  for  communications.  The 
necessary  lines  are  shown  in  the  Instructions  on  Liaison,  dated 
December  12,  1916,  submitted  by  R.  E.,  February  21,  1916. 

In  addition,  each  balloon  company  is  furnished  with  a wireless 
telegraph  sending  set  with  which  information  received  from  the 
balloon  may  be  sent  to  the  higher  command  and  the  artillery  groups 
in  cases  in  which  the  telephone  connection  is  interrupted. 

19.  Mobility, — ^When  the  way  is  not  blocked  by  trees,  wires,  etc., 
balloons  can  be  easily  moved  without  deflation  or  even  when  in 
the  air. 

Fart  II.— ^ARTILLERY  MISSIONS  WHICH  AERIAL  OBSERVA- 
TION CAN  ASSIST. 

20.  Such  missions  are: 

Artillery  information  covering  enemy  works  in  a sector. 

Observation  of  enemy  activity  in  a sector. 

Liaison  with  other  arms: 

Observation  and  adjustment  of  artillery  fire. 

21.  Artillery  information  service. — This  consists  in  obtaining  all 
possible  information  concerning  enemy  works  so  that  the  following 
targets  may  be  located : 

Posts  of  commandant,  machine-gun  emplacements,  battery 
positions,  communication  trrenches,  etc.  Photographs,  inter- 
preted by  specialists,  are  superior  to  information  furnished  by  the 
observer  himself.  After  details  have  been  located  in  photographs, 
however,  a second  personal  reconnaissance,  made  with  high-powered 
field  glasses,  will  often  be  of  value. 
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22.  All  aerial  information  gained  by  an  aero  squadron  is  con- 
solidated by  the  information  officer  of  the  squadron  who  commu- 
nicates it  at  once  to  the  artillery  information  officer  (S.  R.  A. — 
Service  Renseignements  d’Artillerie).  In  a similar  manner  the 
artillery  information  officer  of  a command  transmits  all  his  informa- 
tion to  the  air  service. 

Targets  are  identified  by  giving  their  coordinates.  Each  enemy 
battery  thus  identified  should  be  described  on  its  own  information 
card.  (See  Annex  I.) 

From  photographs,  the  compiled  sketches  by  the  air  service,  the 
corps  provisional  compilations,  and  the  firing  maps  are  made  up. 

The  rapid  transmission  of  these  compilations,  especially  during 
an  action,  is  of  the  greatest  importance. 

23.  The  observation  service  consists  in  watching  a given  sector  for 
the  purpose  of  giving  immediate  information  in  regard  to  active 
batteries  in  order  that  friendly  troops  in  danger  may  be  warned 
and,  eventually,  the  action  of  friendly  troops  be  observed. 

24.  Such  service  is  particularly  hard  on  aeroplane  observers  for, 
on  account  of  the  noise  of  their  own  naotors,  they  can  hear  nothing 
and  must  watch  uninterruptedly.  For  this  reason,  aeroplane 
observation  is  carried  on  only  over  terrain  hidden  from  the  balloons 
or  during  action. 

25.  Except  in  cases  of  zones  defiladed  from  balloons  and  for  special 
missions,  aeroplanes  will  not  be  used  for  continual  observation 
except  when  no  balloons  are  available. 

26.  The  service  of  continual  watchfulness  should  be  developed. 
It  is  the  duty  of  the  aerial  observer  to  call  for  immediate  fire  when- 
ever he  may  judge  it  necessary.  It  is  the  duty  of  the  commanding 
officer  to  see  that  troops  cooperate  with  aerial  observers.  If  pos- 
sible, receiving  stations  will  notify  aerial  observers  as  to  which  bat- 
tery is  going  to  fire. 

27.  Liaison  with  infantry  or  cavalry. — This  is  covered  by  instruc- 
tions on  Liaison,  issued  on  December  12,  1916,  and  forwarded  by 
R.  E.,  February  21,  1916. 

28.  Observation  of  fire. — This  service  includes  the  following: 

Fire  for  adjustment  or  verification,  in  order  to  register  the  terrain 
and  prepare  for  fire  for  effect. 

Fire  at  a single  range  and  fire  of  precision  for  the  purpose  of  neu- 
tralizing or  destroying  the  enemy’s  works. 

Progressive  fire  opened  by  shifting  a previously  established  sheaf 
of  fire  in  order  to  neutralize  momentarily  targets  upon  which  fire  of 
precision  can  not  be  undertaken. 
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29.  The  sense  and  amount  of  errors  in  firing  can  be  given  only  if 
each  salvo  or  rafale  is  fired  at  the  demand  of  the  aerial  observer. 
For  adjustment  of  fire  and  for  fire  for  precision  the  aerial  observer  is 
particularly  suitable.  He  increases  the  efficiency  of  fire  and  saves 
ammunition.  For  searching  fire  when  the  aerial  observer  is  not  ad- 
vised before  the  firing  of  each  salvo  or  rafale  aerial  observation  is  of 
less  value. 

30.  Aerial  observation  is  limited  to  three  hours  at  a time  and  is 
hable  to  interruptions  due  to  atmospheric  conditions  or  aerial  com- 
bats. For  this  reason  battery  commanders  should  fire  as  rapidly  as 
their  materiel  permits  without  sacrificing  accuracy  to  speed. 

31.  The  balloon  which  is  useful  at  short  or  mid  ranges  as  it  com- 
municates easily  with  the  ground,  is  also  useful  for  certain  adjusting 
fire  and  fire  of  precision.  It  is  sometimes  useful  to  open  fire  which 
the  aeroplane  finishes,  and  inversely  to  observe  fire  for  effect  which 
the  aeroplane  has  commenced. 

Rules  for  the  conduct  of  fire  with  aerial  observers  are  given  in 
Annex  I. 

32.  Coordination  of  service  of  balloons  and  aeroplanes. — This  coor- 
dination is  reahzed  as  follows : 

By  a judicious  division  of  duties  between  aeroplanes  and  balloons 
on  the  part  of  the  artillery  commander. 

By  the  close  association  of  the  two  services,  intercommunication 
by  means  of  documents,  plans,  photographs,  and  good  telephone 
service  connecting  the  aeroplanes  and  balloons  of  the  same  command. 
This  assurance  of  this  association  is  the  duty  of  the  air  commander  of 
the  army. 

33.  Division  of  duties  among  aeroplanes. — Whenever  an  aeroplane 
can  be  assigned  to  each  artillery  command  and  the  artillery  prepa- 
ration has  been  partially  made  each  observer  should  be  given  a 
definite  task  of  observation  of  fire  in  his  own  zone. 

In  order  to  avoid  errors,  observers  who  have  identified  targets 
should  ordinarily,  themselves,  be  required  to  adjust  fire  on  the 
same  targets  when  possible. 

But  under  certain  other  conditions  it  may  be  advisable  in  a large 
zone  to  assign  to  one  aeroplane  the  supervision  and  control  of  search- 
ing fire  and  to  others  the  adjustments  and  the  fires  of  precision. 

34.  The  relative  importance  of  the  different  missions  assigned  to 
aeroplanes  varies  with  chcumstances  and  the  various  phases  of  the 
action.  It  is  indicated  by  the  commanding  general. 

35.  However,  in  an  offensive  action  against  a fortified  position 

the  chief  missions  to  be  given  to  artillery  aeroplanes  follow  one 
another  as  follows:  4 
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(a)  Information  service  and  observation  service  in  order  to  deter- 
mine precisely  the  location  of  enemy  batteries  and  positions. 

(b)  Observation  for  the  reservation  of  the  terrain  and  the  adjust- 
ment of  batteries  on  the  principal  targets  on  which  they  can  fire. 

(c)  Observation  of  fire  for  precision  for  the  destruction  of  enemy 
batteries  and  defensive  positions. 

(d)  Observation  for  fire  control  commencing  as  early  as  possible 
on  the  day  of  the  attack. 

(e)  During  the  action,  neutralization,  or  destruction  of  enemy’s 
batteries,  dispersion  of*  reserves  and  reinforcements,  and  watchful- 
ness over  well-defined  zones  for  the  observation  of  fire  for  effect  and 
for  rapid  shifts  to  new  targets.  On  particularly  important  targets 
it  may  even  be  necessary  to  assign  such  targets  to  special  aeroplanes. 

36.  Periods  of  movement. — In  principle,  in  periods  of  movement, 
each  division  is  given  its  zone  of  march  and  action.  This  zone  is 
explored  by  aeroplanes. 

In  accordance  with  plans  made  in  advance,  they  communicate 
the  information  obtained  by  aerial  signal  lamps,  by  signal  lights, 
or  by  wireless  telegraphy  to  information  centers  established  succes- 
sively along  the  route  of  the  division  according  to  the  orders  of  the 
division  commander  in  such  a way  that  reception  shall  be  continuous. 

Such  information  centers  are  in  communication  with  the  aviation 
field  by  optical  telegraph,  telephones,  wireless  telegraphy,  pigeons, 
areoplanes,  and  automobiles. 

At  each  information  center  there  must  be  an  officer  of  the  air 
service  who  should  at  once  select  a landing  ground  easy  of  access 
and  near  the  information  center.  The  commanding  general  at  once 
details  the  necessary  personnel  for  the  observation  and  establishes 
all  means  of  liaison  possible. 

The  division  commander  has  the  artillery  commander  with  him 
and  successively  moves  his  headquarters  from  one  information 
center  to  another  as  the  advance  continues. 

The  artillery  commander  rnakes  requests  on  the  air  service, 
through  the  information  center,  for  such  aeroplanes  as  he  may 
require,  assigns  them  to  his  units,  and  indicates  their  missions  if 
possible. 

Upon  leaving  the  aero  park  the  aeroplanes  fly  toward  the  informa- 
tion center  and  at  once  indicate  the  groups  to  which  they  have  been 
attached  and  the  targets  concerned.  The  groups  reply  by  displaying 
their  panels. 

Artillery  division  and  group  commanders  must  establish  receiving 
stations  whether  they  are  needed  at  once  or  not.  For  this  purpose 
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the  wireless  telegraphy  camions  are  pushed  as  far  forward  as  possible. 
Landing  grounds  must  be  near  information  centers.  The  divisional 
artillery  commander  sends  the  necessary  orders  to  the  landing 
grounds,  and  keeps  with  him  a number  of  observers  who  utilize 
such  aeroplanes  as  come  into  the  landing  grounds  for  the  carrying 
out  of  new  missions  which  may  be  given  them.  In  no  case  should 
lack  of  landing  grounds  or  telephonic  communication  interfere  with 
aerial  observation.  As  the  fight  develops,  conditions  more  and  more 
approach  those  of  stabilized  or  trench  warfare. 

Part  in.— DUTIES  OF  PERSONNEL. 

37.  Efficiency  of  aerial  observation  in  liaison  with  artillery  depends 
upon : 

(а)  The  efficiency  of  the  pilot  and  of  the  observer. 

(б)  The  efficiency  of  the  receiving  officer  (officier  d’antenne). 

(c)  The  efficiency  of  commanding  officers. 

38.  Aerial  observers  must  be  perfect  masters  of  the  map  of  the  zone 
involved  and  must  know  absolutely  the  position  of  their  own  and 
hostile  batteries  and  the  intentions  and  dispositions  of  the  command- 
ing officer.  They  must  frequently  consult  artillery  group  and  bat- 
tery commanders.  In  addition,  both  the  pilot  and  the  observer 
must  appreciate  the  great  importance  of  their  mission  and  be  pre- 
pared to  carry  it  out  if  possible  in  spite  of  hostile  aeroplanes. 

39.  The  receiving  officer  {officier  d^antenne)  has  a position  fully  as 
important  as  that  of  the  pilot  or  the  observer.  He  must  be  perma- 
nently detailed  in  each  command.  His  duties  are  to  inspect  the 
receiving  station  and  all  its  equipment  and  keep  it  in  perfect  con- 
dition, to  interpret  and  transmit  all  information  received  from  the 
aerial  observer,  to  communicate  with  him  by  means  of  panels  or 
other  devices,  and  to  classify  and  record  all  data  useful  for  his  own 
and  neighboring  groups.  After  orders  for  an  adjustment  are  received 
he  must  cooperate  with  and  assist  in  every  way  the  aerial  observer 
and  the  battery  commander. 

40.  The  commanding  officer  fixes  the  program  and  announces  his 
purpose.  Based  on  the  information  received  from  the  aerial  observer 
he  assigns  targets  to  various  groups  and  batteries.  He  acts  on  request 
for  artillery  fire  and  decides  whether  such  fire  shall  be  fire  for  pre- 
cision or  zone  fire.  He  communicates  all  useful  information  to 
higher  authority  and  keeps  in  touch  with  neighboring  commands. 
He  keeps  in  touch  with  the  infantry  advance  as  reported  by  the 
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aerial  observers  and  takes  suitable  measures  to  insure  that  this 
advance  is  not  interfered  with  by  fire  of  the  friendly  artillery. 

41.  It  is  the  duty  of  battery  commanders  to  deliver  regular,  accu- 
rate and  rapid  fire  at  the  instant  that  it  is  requested  by  the  aerial 
observer. 

42.  Everyone  concerned  should  bear  in  mind: 

(a)  That  all  messages  must  be  brief,  and 

(h)  That  the  enemy  is  probably  following  all  emissions  of  the 
wireless. 

43.  The  aim  of  instruction  should  be  the  development  of  the 
ability  of  aerial  observers  to  reinforce  existing  means  of  communi- 
cation, and  the  cooperation  of  a great  number  of  aeroplanes  and 
balloons  on  a restricted  front.  To  this  end: 

(a)  Annexes  I and  II  must  be  strictly  followed. 

(b)  Aerial  observers  must  work  precisely  so  as  to  reduce  the 
length  of  their  transmission. 

(c)  Beceiving  officers  must  put  out  signals  quickly. 

(d)  All  should  work  together  in  spite  of  simultaneous  emissions, 
simultaneous  firing  of  batteries  and  other  characteristics  of  an  in- 
tense action.  In  order  to  accomplish  this,  frequent  combined 
exercises  must  be  held. 

44.  Such  exercises  include  the  following: 

Ground  exercises  between  aerial  observers  and  receiving  officers, 
viz.;  Practice  in  communicating  with  wireless  telegraphy,  optical 
telegraphy,  with  panels  and  with  projectors  on  the  ground.  For 
this  purpose  sending  and  receiving  instruments  must  be  mounted 
at  air  squadrons  so  that  the  work  may  be  carried  on  in  weather  too 
bad  for  flying.  The  exercises  should  be  tried  at  a time  when  there 
are  many  wireless  sets  being  used  at  once. 

45.  Ground  exercises  between  aerial  observers,  receiving  stations 
and  battery  commanders,  viz:  The  director  of  the  exercise  assumes 
certain  conditions  concerning  the  fall  of  shots  by  means  of  the  map 
and  thus  tests  the  quickness  of  mind  of  the  observer,  the  wireless 
and  telephone  service  and  the  cooperation  between  the  receiving 
station  and  the  battery. 

46.  Exercises  in  flight  to  test  the  use  of  instruments,  viz:  The 
designation  of  objectives,  first  with  one  battery  and  one  aerial 
observer  and  then  with  several. 

47.  The  foregoing  exercises  should  be  repeated  under  the  assumed 
conditions  of  a war  of  movement. 
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Annex  I.— RULES  FOR  THE  CONDUCT  OF  FIRE. 

Part  I.— Aeroplanes  with  Light  Artillery. 

1.  Aerial  observation  permits  exact  reconnaissance  of  targets,  the 
measurements  of  errors  in  deflection  and  range,  the  observation  of 
rafales  or  salvos  delivered  simultaneously,  and  the  measurement  of 
their  mean  error. 

The  difficulties  include  precarious  communication,  the  short  time 
available  for  observation,  the  rapid  movement  of  the  aeroplane, 
snow,  wind,  rain,  clouds,  the  sun,  reflection  on  the  wings,  and  the 
limited  action  of  the  wireless  telegraph.  All  of  these  difficulties 
render  aerial  observation  at  times  intermittent. 

Success  implies  a close  understanding  between  the  observer  and 
the  battery  commander,  the  use  of  simple  means  of  communication, 
and  the  avoidance  of  all  dialogue.  Great  latitude  should  be  allowed 
the  aerial  observer  in  making  requests,  decisions,  etc.  The  battery 
commander  should  avoid  loss  of  time  by  being  able  to  adjust  quickly 
once  he  has  received  the  proper  information. 

CONDUCT  OF  FIRE. 

2.  In  s.ervice  firing  there  should  always  be  a preliminary  confer- 
ence between  the  observer  and  the  battery  commander,  but  for 
practice  this  conference  should  frequently  be  omitted. 

Before  passing  to  aerial  conduct  of  fire  it  is  the  duty  of  the  battery 
commander — 

{a)  To  adjust  the  sheaf. 

(6)  In  time  fire,  to  adjust  the  height  of  burst  just  above  the 
ground. 

(c)  To  adjust  all  his  guns  for  range  on  an  auxiliary  target 
visible  for  terrestrial  observers. 

{d)  To  establish  a direct  line  of  communication  to  the  receiv- 
ing station,  avoiding  all  relays. 

Assuming  that  this  has  been  done,  the  aerial  observer,  after 
reaching  the  required  height,  signals  as  follows: 

Observer:  Is  the  battery  ready? 

Receiving  station:  The  battery  is  ready. 

3.  Adjustment  of  fire. — It  is  assumed  that,  unless  otherwise  agreed 
upon  or  requested,  all  firing  shall  be  by  simultaneous  battery  salvos 
adjusted  for  parallel  fire.  To  vary  the  distribution,  the  observer 
sends,  for  example: 

Front  (so  many)  meters.  Sheaf  is  too  wide. 

For  registration  on  a narrow  target,  the  observer  sends,  for  example: 

Concentrate.  Fire  otherwise  good. 

43476°~18 3 
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4.  Battery  salvos  are  fired  with  all  guns  at  tlie  same  range  and  as 
nearly  simultaneously  as  possible. 

5.  In  principle,  the  same  ammunition  which  is  to  be  used  in  fire 
for  effect  should  be  used  in  fire  for  adjustment;  but  in  some  cases 
it  is  desirable  to  use  time  shrapnel  for  preliminary  adjustment  of  the 
deflection  on  account  of  its  greater  visibility.  If  the  height  of 
burst  must  be  changed  it  must  be  changed  with  the  angle  of  site 
and  not  with  the  corrector  in  order  to  keep  all  bursts  in  the  same 
vertical  plane. 

6.  Fire  should  be  always  delivered  when  the  aerial  observer  asks 
for  it.  If  there  is  to  be  a delay  of  more  than  30  seconds,  do  not 
fire  but  wait  for  another  request  from  the  observer.  Interruptions 
of  a serious  nature  are  signaled  by  one  of  the  following  messages: 

Wait  several  minutes,  or 

Battery  not  ready.  There  will  he  a delay  of  more  than  10  minutes. 

No  further  need  of  you. 

7.  It  is  essential  that  the  preliminary  adjustment  be  as  accurate 
as  possible.  Frequent  correction  of  the  deflection,  etc.,  wastes  too 
much  valuable  time.  If  the  observer,  when  in  a position  to  observe, 
sends: 

Lost 

do  not  fire  again  with  the  same  data,  but  use  data  half  way  between 
that  of  the  last  salvo  seen  by  the  aerial  observer  and  the  salvo  which 
he  has  been  unable  to  see.  But,  on  the  contrary,  if  the  observer 
sends: 

Was  not  in  a position  to  observe 
the  previous  data  should  be  repeated. 

8.  Errors  in  range  are  reported  by  taking  the  average  error  of 
the  four  shots  of  the  salvo  with  reference  to  the  target.  Errors  in 
deflection  are  reported  by  taking  the  interval  between  the  right  gun 
and  the  right  of  the  target.  The  battery  should  be  guided  by  the 
errors  as  reported  and  should  correct  accordingly.  In  difiicult 
country  where  bursts  are  hard  to  observe,  the  aerial  observer  should 
ask  for  rather  conservative  corrections. 

9.  To  correct  a sheaf  badly  distributed,  the  aerial  obseiver  mav 
send,  for  example: 

No.  1.  Fire. 

The  first  gun  then  fires  two  rounds  rapidly.  By  causing  the  first 
and  fourth  guns  to  fire,  the  front  of  the  sheaf  may  be  ascertained. 

10.  To  shift  the  sheaf  to  a new  target,  or  To  a new  part  of  an  old 
target,  the  aerial  observer  should  send,  for  example: 

Change  target.  Add  200. 
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11.  Fire  for  effect. — This  may  be  either  fire  for  precision  at  a single 
range,  each  volley  being  observed  by  the  aerial  observer  and  the 
adjustment  being  constantly  refined,  or  it  may  be  zone  fire. 

12.  When  firing  at  a single  range,  battery  volleys  of  two  or  four 
rounds  each  are  usually  employed.  Each  volley  is  fired  at  the 
request  of  the  aerial  observer  who  reports  the  mean^error  of  each. 
Concentrated  fire  is  very  easily  observed  and  is  useful  for  this  reason. 

13.  Fire  for  precision  by  single  piece. — The  aerial  observer  may 
send,  for  example: 

No.l.  Fire  for  precision.  Fire. 

No.  1 then  fires  four  rounds  at  full  speed,  and  the  aerial  observer 
reports  the  mean  error  of  the  group  of  bursts. 

14.  Zone  fire. — This  may  be 

(a)  After  the  aerial  observer  has  completed  adjustment  and  ob- 
served the  delivery  of  more  or  less  prolonged  fire  for  effect.  In  an 
action,  this  observation  is  usually  restricted  to  the  observation  of 
the  limits  of  a 100-yard  bracket.  For  this,  the  aerial  observer  de- 
mands, for  example: 

Zone  fire. 

(h)  Progressive  fire,  which  is  usually  delivered  after  adjustment 
on  a target  or  an  auxiliary  target,  without  verification.  Only  the 
general  effect  can  be  reported.  The  zone  to  be  covered  should 
usually  not  exceed  100  meters. 

RULES  OF  OBSERVATION. 

15.  If  the  position  of  the  battery  is  known,  refer  bursts  to  the 
line  B — T {battery-target),  and  give  the  error,  for  example: 

055  meters  right — 202  meters  short. 

After  a bracket  has  been  obtained  send  only  the  sense  of  the  bursts. 

In  order  to  estimate  the  amount  of  errors,  the  aerial  observer  refers 
the  distance  between  known  points  on  the  map  to  the  front  of  a 
salvo,  or  makes  calculations  based  on  the  width  of  his  wings  or 
mountings.  The  displacements  of  the  points  of  fall  of  the  projectile 
in  response  to  his  corrections  help  the  aerial  observer  to  perfect 
his  scale  of  distances.  Aerial  photographs  of  the  same  country 
taken  at  the  same  height  are  also  very  useful  gauges  for  the  estima- 
tion of  distances.  Corrections  in  range  are  given  in  even  multiples 
of  100  and  50  meters;  corrections  in  deflection  are  given  in  units  of 
25  meters. 

16.  If  the  battery  position  is  not  accurately  known,  refer  the 
bursts  to  a north  and  south  line  and  an  east  and  west  line  passing 
through  the  target,  for  example: 

101  east — 055  north. 
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17.  When  using  time  shrapnel,  aerial  observation  indicates  errors 
in  deflection  only. 

18.  To  get  on  a target  rapidly  which  has  not  been  previously 
designated  on  the  map,  the  aerial  observer  sends,  for  example: 

Lay  on  me.  Range  4,000. 

The  aerial  9bserver  then  flies  directly  on  the  line  B — T. 

19.  In  the  designation  of  objectives  the  aerial  observer  is  the 
representative  of  the  commanding  officer.  In  order  to  identify 
targets  their  coordinates  are  announced.  (See  Annex  I,  part  3,  or 
Tables  of  Signals  No.  4,  Annex  II.) 

In  firing,  the  aerial  observer  is  simply  the  collaborator  of  the 
battery  commander.  The  responsibility  for  the  fire  rests  with  the 
battery  commander;  and  the  aerial  observer  intervenes  only  under 
the  following  conditions: 

(a)  If  conditions  require  time  fire  or  volley  fire  of  several  rounds. 
He  then  requests: 

Time  fire.  Battery  volley. 

{h)  If  conditions  require  fire  for  precision.  He  then  requests: 

Fire  for  precision.  Is  the  battery  ready  f 

(c)  If  the  result  desired  is  attained.  In  this  case  he  sends,  for 
example: 

Result  attained.  Cease  firing. 

(d)  If  a change  of  target  is  necessary.  He  then  requests,  for 
example: 

Change  target.  Subtract  200. 

(e)  If  further  observation  is  impossible.  In  this  case  he  sends: 

Further  observation  impossible.  I am  going  to  land. 

Part  II. — Balloon  Observation  with  Light  Artillery. 

1.  RULES  OF  FIRE. 

The  conditions  which  govern  observation  of  light  artillery  fire  with 
aeroplanes  do  not  apply  entirely  in  the  case  of  balloons,  on  account  of 
the  superiority  which  the  telephone  gives  from  the  point  of  view  of 
communication.  The  following  modifications  should  be  noted: 

(а)  With  the  75-millimeter  gun,  time  shrapnel  should  be  used  to 
give  rough  indications  of  the  direction  only.  Percussion  fire  only 
can  be  used  for  ranging. 

(б)  In  firing  salvos,  an  interval  of  five  seconds  between  shots  is 
recommended  in  order  to  identify  the  shots  from  each  gun. 
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(c)  In  order  to  facilitate  observation  the  following  procedure  should 
be  considered  normal: 

Battery:  Ready  to  fire. 

Observer  r Ready  to  observe. 

Battery : Salvo  fired. 

2.  RULES  OF  OBSERVATION. 

Bursts  are  usually  referred  to  a line  battery — target,  B — T,  and  a 
line  perpendicular  thereto  passing  through  the  target.  Shots  are 
reported  as  ^‘Right^’  or  ‘‘Left,'’  “Short”  or  “Over.”  The  amount 
of  the  error  is  ordinarily  given  for  the  first  salvo  only  or  when  the 
error  is  abnormal.  In  all  cases,  after  the  bracket  has  been  obtained, 
only  the  sense  of  bursts  is  given.  On  account  of  dispersion,  it  is  use- 
less to  attempt  a closer  bracket  than  100  yards  for  range  and  25  yards 
for  defiection.  Indications  as  to  deflection  are  always  sent  before 
those  for  range.  Indications  as  to  amount  of  error  precede  those  as 
to  sense  of  error.  Whenever  evident  effect  is  produced  at  the  target, 
the  report  Target”  should  be  sent. 

Whenever  the  observer  is  in  a proper  position  to  observe  and  a 
burst  is  not  seen,  “Lost”  should  be  sent.  If  not  ready  to  observe, 
the  observer  should  send  “I  was  not  in  a position  to  observe.” 

If  the  line  balloon — target  makes  an  angle  greater  than  30°  with 
the  line  battery — target,  B — T,  the  coordinates  of  the  balloon  position 
are  sent  to  the  battery  for  reference,  and  the  errors  are  reported  with 
reference  to  the  line  balloon — target  and  replotted  at  the  battery. 

When  telephone  communication  is  interrupted,  wireless  teleg- 
raphy or  projectors  are  used.  In  that  case  the  rules  given  for  obser- 
vation by  aeroplane  hold  good. 

3.  SIMULTANEOUS  ADJUSTMENT. 

Under  ordinary  conditions  a balloon  observer  can  observe  for  two 
or  more  batteries.  If  one  of  them  is  a heavy  battery  firing  slowly, 
he  can  observe  for  three.  Such  observation  requires  excellent  tele- 
phone discipline,  which  is  obtained  through  a group  central  when- 
ever the  batteries  pertain  to  a group.  If  the  batteries  do  not  belong 
to  a group,  communication  is  obtained  through  a balloon-company 
central. 

Whenever  a battery  has  adjusted  fire  with  the  assistance  of  an 
aeroplane  or  balloon  observer,  it  must  immediately  make  a new 
adjustment  with  the  same  ammunition  on  another  target  visible 
from  the  ground  and  as  near  to  the  original  target  as  possible.  Hav- 
ing done  this,  the  battery,  without  assistance  of  an  aeroplane  or  a 
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balloon,  can  open  effective  fire  on  the  target  in  question  at  'any  time, 
provided  atmospheric  corrections  are  properly  made.  The  results 
of  such  adjusting  fire  on  an  auxiliary  target,  as  well  as  the  results  of 
the  fire  adjusted  by  the  aerial  observer,  must  be  recorded  in  the 
battery  data  book  {carnet  de  tir). 


Part  III. — Rules  for  the  Conduct  of  Fire  of  Heavy  Artillery. 
OBSERVATION  FROM  AN  AEROPLANE. 


1.  In  the  adjustment  of  heavy  artillery,  there  is  no  principle  not 
involved  in  the  conduct  of  fire  of  light  artillery.  Strict  discipline  is 
called  for,  and  the  following  rules  must  be  followed.  For  medium 
calibers,  to  include  the  155  mm.: 

2.  Preparation  of  fire. — It  is  essential  that  the  first  salvo  fall 
where  the  aerial  observer  expects  it  to  fall.  In  order  to  accomplish 
this,  make  careful  preliminary  adjustment  of  defiection,  distribution, 
and  range,  using  an  auxiliary  target  and  either  balloon  or  terrestrial 
observation.  The  adjustment  must  be  piece  by  piece,  and  the 
‘‘range  for  the  moment”  must  be  established. 

The  telephone  connection  must  be  absolutely  assured,  and  no 
relays  can  be  relied  upon.  Every  means  of  saving  time  is  taken 
advantage  of. 

3.  Adjustment  of  fire. — Battery  volleys  of  two  rounds  each  are 
advisable.  Non-delay  action  fuses  are  used  in  order  to  make  bursts 
more  visible.  Fire  for  effect  immediately  follows.  The  sheaf  is 
parallel  for  the  first  shots  and  is  then  modified  as  needed.  The  indi- 
vidual errors  of  guns  having  been  corrected  for,  four  rounds  are  then 
fired  for  each  piece  with  five  seconds  interval.  The  aerial  observer 
then  reports,  for  example: 

055  left — 151  short — 202  short — 101  right — 202  short — 151  short. 

This  is  continued  until  the  end  of  the  fire  for  amelioration.  If 
less  number  of  rounds  are  reported  upon  than  have  been  fired,  the 
battery  commander  takes  as  a result  the  average  of  the  reports 
received  and  disregards  the  shots  not  reported  on.  If  this  trouble 
continues,  return  to  fire  by  piece,  the  aerial  observer  reporting,  for 
example : 

Lost — Lost — 055  right,  correct  for  range — 101  left,  101  short. 

4.  In  principle,  if  the  battery  has  not  fired,  the  aerial  observer 
asks  again  for  fire.  If  the  battery  can  not  fire  within  30  seconds 
after  observer’s  request  for  fire,  the  battery  commander  waits  for  a 
new  request.  If  fire  is  interrupted,  advise  the  aerial  observer  at 
once  of  the  probable  length  of  the  delay. 
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If  the  aerial  observer  does  not  see  the  bursts  when  he  is  in  a position 
to  see  them,  do  not  use  the  same  data  for  a second  salvo,  but  use 
data  halfway  between  the  last  salvo  seen  and  the  one  the  observer 
could  not  observe.  Use  non-delay  action  fuses  to  make  more  smoke 
whenever  there  is  difficulty  in  observation.  But  if  the  observer  was 
simply  not  in  a position  to  see,  repeat  salvo  with  old  data.  In  the 
case  of  modern  rapid-fire  heavy  artillery,  fire  several  rounds  from 
each  gun.  If  the  wind  is  blowing  from  the  left,  fire  from  the  right. 
If  the  wind  is  blowing  from  the  right,  fire  from  the  left. 

5.  Fire  for  effect  is  divided  into  fire  for  precision  for  demolition 
and  zone  fire. 

6.  Fire  for  precision  is  carefully  supervised  by  the  aerial  observer 
and  is  delivered  by  battery  salvos  at  two  or  three  seconds  interval. 
Twenty-four  rounds  are  usually  fired,  and  then  the  aerial  observer 
makes  a report,  for  example,  as  follows: 

5 short — 12  over — 1 target  (assuming  that  18  rounds  have 
been  observed). 

Eventually  certain  individual  pieces  may  be  distinguished  and 
their  errors  reported,  for  example,  as  follows: 

First  'piece,  150  short. 

To  change  to  new  target  or  to  new  part  of  old  target,  the  observer 
sends,  for  example: 

Cha'nge  target.  Add  350;  or  chaiage  target,  subtract  30. 

After  firing  24  rounds,  if  the  individual  adjustment  of  the 
pieces  is  satisfactory,  continuous  fire  may  be  employed;  but 
salvos  must  be  resumed  as  soon  as  the  aerial  observer  asks  for  them. 
In  no  case  should  accuracy  be  sacrificed  for  speed. 

7.  Zone  fire  depends  upon  the  bracket  previously  determined. 
Never  search  more  than  a given  bracket  with  the  target  assumed  as 
being  at  the  center  of  the  bracket. 

(а)  Co'ntrolled  fire:  After  firing  either  12  or  24  rounds  fired  by  sal- 
vos, the  aerial  observer  should  report  as  to  individual  errors  of  pieces, 
if  any,  as  follows: 

055  right — 151  short,  first  piece  202  over. 

Simply  the  number  of  bursts,  “short,  ” “over,  ” or  “target,  ” may 
also  be  announced. 

(б)  Progressive  fire:  This  is  not  as  effective  as  controlled  fire.  It 
is  used  only  in  concentrations  of  fire  unsupervised  by  aerial  obser- 
vation except  as  to  general  effect. 

8.  One  aerial  observer  may  observe  for  two  heavy  batteries, 
either  on  the  same  or  on  different  targets. 
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9.  In  such  cases,  if  the  batteries  are  together  one  officer  should 
be  designated  as  a fire  commander  for  the  two.  If  they  are  not 
together  they  should  work  separately,  firing  alternate  salvos  at  the 
request  of  the  aerial  observer.  After  adjustment,  each  battery 
should  fire  24  rounds  for  amelioration  of  fire  separately.  Then  they 
should  simultaneously  open  fire  for  effect. 

10.  When  two  batteries  fire  on  different  targets,  the  same  prin- 
ciple applies.  Fire  for  effect  should  be  delivered  in  series,  first  of 
24  rounds  per  battery  and  then  in  longer  series. 

Never  sacrifice  accuracy  for  speed.  If  the  fire  of  one  battery  is 
unsatisfactory,  the  observer  should  ask  for  a cessation  of  fire  and 
should  go  on  with  the  other  battery.  The  observer  announces  to 
one  battery,  for  example: 

Range  (or  deflection)  not  adjusted.  Cease  flring.  Guns  above 
155  mm. 

11.  In  principle  the  fire  should  be  adjusted  shot  by  shot,  gun  by  ^ 
gun,  after  the  instructions  given  in  paragraph  18  of  the  Firing  Instruc- 
tions of  May  15,  1915. 

Whenever  an  error  in  amount  is  observed,  the  aerial  observer 
announces  it. 

Correct  the  second  round  by  the  amount  of  the  error  reported  for 
the  first  round;  correct  the  third  round  by  an  error  equal  to  one-half 
of  the  error  reported  for  the  second  round;  correct  the  fourth  round 
by  a correction  equal  to  one-third  the  error  reported  for  the  third 
round,  and  so  on  until  the  range  correction  is  as  small  as  one-sixth 
the  bracket  for  range  and  the  deflection  correction  is  as  small  as  one- 
half  a decigrade  (8/10  of  a mil). 

Follow  this  fire  by  six  rounds  fired  for  amelioration. 

The  same  precise  method  should  be  followed  with  the  155  mm.  gun 
if  it  is  desired  to  destroy  a small  target  with  a minimum  number  of 
rounds.  On  the  contrary,  with  good  observers,  battery  salvos  may 
be  used  even  with  larger  guns. 

RULES  OF  OBSERVATION. 

12.  In  principle  a conference  between  the  aerial  observer  and  the 
battery  commander  should  precede  each  adjustment;  but,  for  practice, 
it  is  often  advisable  to  do  without  it.  In  the  designation  of  objec- 
tives, the  aerial  observer  is  the  delegate  of  the  commanding  officer; 
in  the  conduct  of  fire  he  is  the  assistant  of  the  battery  commander. 

The  aerial  observer  designates  targets  and  asks  for  adjustment  on 
the  most  important.  The  artillery  commander  designates  the 
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battery  to  fire  and  indicates  his  decision  to  the  aerial  observer  by 
means  of  a panel.  If  it  is  not  deemed  advisable  to  fire  on  the  target 
designated,  he  so  advises  aerial  observer  and  asks  for  the  designa- 
tion of  another  target,  but,  in  principle,  to  avoid  confusion,  it 
is  best  to  accede  to  demands  made  by  aerial  observers  when 
possible. 

13.  For  heavy  calibered  guns,  the  amount  of  error  of  each  burst 
should  be  reported.  The  deflection  error  should  first  be  given,  and 
then  the  range  error.  Errors  should  be  estimated  by  reference  to  the 
map  and  to  aerial  photographs.  The  amount  of  the  errors  always 
precedes  the  sense  of  the  error. 

For  medium  calibered  guns,  the  amount  of  observed  errors  is 
given  in  the  case  of  first  rounds  only  or  in  cases  where  the  error 
exceeds  100  meters.  Observations  are  always  referred  to  the  center 
of  the  target. 

If  one  part  of  the  target  is  destroyed,  shift  the  fire  to  another  part. 

14.  The  aerial  observer  should  interfere  in  the  conduct  of  fire 
only  when: 

(a)  He  thinks  that  fire  for  precision  is  no  longer  necessary; 

(b)  If  the  object  has  been  accomplished; 

(c)  If  the  target  must  be  changed ; 

(d)  If  observation  becomes  impossible.  In  such  cases  the  ob- 
server sends,  for  example: 

Observation  impossible.  Change  target.  Add  155^  or 

Observation  impossible,  Auxiliary  target. 

Then,  after  adjustment  on  new  or  auxiliary  target  it  will  not  be 
difficult  to  shift  the  sheS-f  to  the  original  target. 

BALLOON  OBSERVATION. 

15.  The  same  principles  apply  as  for  observation  by  balloon  of 
light  artillery  fire,  but  the  reporting  of  the  amount  of  errors  is  far 
more  important.^  For  high-powered  heavy  artillery  (A.  L.  G.  P.), 
if  the  balloon  makes  an  angle  of  more  than  20^  with  the  line  battery — 
target  B — T,  refer  bursts  to  the  line  balloon — target,  reporting  the 
exact  position  of  the  balloon  to  the  battery,  or  else  use  two  balloons 
on  the  horizontal  base  system. 

In  general,  do  not  expect  too  much  of  balloon  observation  for 
artillery.  Utilize  balloons  to  commence  adjustment  which  is  to 
be  perfected  by  aeroplanes  or  to  finish  observation  in  which  aero- 
planes have  been  interrupted. 

43476°— 18 4 
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TRENCH  ARTILLERY— AERIAL  OBSERVATION. 

Bursts  are  referred  to  known  squares  on  a squared  map.  Only 
rough  indications  as  to  the  squares  in  which  bursts  are  seen  can  be 
given. 

Telephone  communication  is  relied  upon,  but  if  it  is  not  available 
projectors  may  be  used.  If  no  squared  map  is  available,  refer  ob- 
served bursts  to  a north  and  south  and  to  an  east  and  west  line. 

When  using  aeroplane  observers,  connect  the  trench  positions  of 
the  trench  artillery  to  the  receiving  station  by  telephone.  The 
trench  mortars  should  fire  in  rafales  of  eight  and  the  mean  point 
should  be  reported  on.  If  the  telephone  is  out  of  order,  use  pro- 
jectors, after  having  adopted  an  extremely  simple  code.  Panoramic 
sketches  are  most  valuable  for  the  designation  of  targets. 

Part  IV. 

Annex  I.— DESIGNATION  OF  OBJECTIVES. 

1.  All  targets  and  other  objectives  are  referred  to  by  means  of 
coordinates  in  the  fighting  map  {'plan  directeur  de  tir),  1/20,000  or 
special  maps  of  1/5,000,  with  kilometric  squares,  with  a common 
point  of  origin. 

Any  position  can  be  located  by  giving  a number  of  six  places, 
giving  the  coordinates. 

2.  Abscissas  are  given  first,  then  ordinates.  The  proper  procedure 
is  to  start  in  the  big  squares  and  work  toward  the  smaller  ones. 

Thus,  the  point  “x”  in  figure  1 — 


32  33  34  35  36 


Figure  l . 

is  designated  as  S35-282.  Sometimes  when  worMng  for  some  time 
on  a familiar  maj)  the  first  digit  is  omitted^  and  only  four  numbers 
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are  used  to  designate  a point.  In  such  a system  the  point 
referred  to  would  be  designated  35-82. 

Photographs  are  extremely  useful  for  the  designation  of  targets. 
In  some  known  zones  letters  may  be  substituted  for  numbers  in  the 
big  squares. 

Annex  IL— USE  OF  SIGNALS. 

Part  I. — ^Liaison  between  Aerial  Observer  and  Receiving  Station. 

Wireless  signals  are  divided  as  follows: 

1.  Station  calls — Groups  of  2 letters. 

2.  Conventional  signals  for  adjustment  of  artillery  fire  and  liaison. 

3.  Groups  of  2 numerals,  for  special  supplementary  code  for  ad- 
justment of  fire  and  for  designation  of  localities  other  than  targets. 

4.  Groups  of  3 letters,  for  designation  of  targets  and  position  of 
hostile  troops. 

5.  Groups  of  numerals  for  expression  of  distances  in  meters. 

6.  Groups  of  6 numerals  for  expression  of  map  coordinates. 

7.  Groups  of  2 numerals  and  one  letter,  reserved  for  special  artil- 
lery code  not  otherwise  covered. 

8.  Uncoded  messages  in  exceptional  cases.  To  be  avoided  as  too 
long  and  undesirable  for  obvious  reasons. 

Similar  codes  are  used  in  communicating  from  the  receiving  sta- 
tion to  the  aerial  observer  optically,  by  projectors  or  window-shutter 
panels. 

The  Morse  code  in  use  is  as  follows: 


a f 

b g 

c — . h 

d i 

e . k 

6 1 


LETTERS. 

m 

n 

p . — 

r . 

s • • . 

NUMERALS. 
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SERVICE  SIGNALS. 


Ready  to  receive 

••  • • 

br 

End  of  message 

• — • — • 

a r 

Understood 

• • 

s n 

Wait 

Repeat 

Separation 

— 

a s 

1.  Station  calls  are  fixed  in  each  army  by  the  chief  of  the  radio 
service  of  the  army  and  in  each  army  corps  by  the  chief  of  the  radio 
service  of  the  army  corps. 

In  each  artillery  command  various  units  are  designated  by  calls, 
all  having  the  same  first  letter,  as  for  example  A.,”  B.,’^ 

‘^P.  C.,’^  etc. 

2.  The  conventional  code  for  the  adjustment  of  fire  is  as  follows: 


Fire  3 long  dashes 

Right  ....  2 i’s. 

Left  2 m’s. 

Short  2 h’s. 

Over  — Ch. 

Deflection  correct . . z. 

Range  correct  — . — . 2 n’s  connected. 

Target  — ...  b. 

Change  target  — . . — 2 k’s  connected. 

Error  10  dots. 

Going  to  land  — ....  — . br  connected. 


The  signal  for  “Target”  is  sent  when  single  shots  hit  the  target  or 
when  a salvo  or  volley  is  observed  as  ‘ ‘ bracketing.  ” “ Target,  Short,  ’ ’ 

is  sent  when,  in  a mixed  salvo  or  volley,  the  majority  of  “bursts” 
are  short;  “Target,  Over,”  is  sent  when,  in  a mixed  salvo  or  volley, 
the  majority  of  bursts  are  “over.” 

The  following  conventional  code  for  use  in  liaison  with  the  infan- 
try has  been  adopted : 


Request  artillery  fire ^ — 

We  are  advancing,  lengthen  range 


Series  of  dashes. 


Series  of  h’s. 
Series  of  s’s. 


Range  too  short  . 
Send  ammunition 


Series  of  y’s. 
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3.  Groups  of  2 numerals  for  special  supplementary  code  for  adjustment 
of  fire  and  for  designation  of  localities: 


1st  piece 0 1 

2d  piece 0 2 

3d  piece 0 3 

4th  piece 0 4 

By  piece 0 5 

Is  battery  ready? 0 6 

Has  battery  fired?. 0 7 

Can’t  see  projector 0 8 

Aim  on  me 0 9 

Can’t  see  panels.. 1 1 

Auxiliary  target 1 2 

Supervising  fire 1 3 

From  the  right. 1 4 

1 5 

1 6 

1 7 

From  the  left 1 8 

How  many  guns  fired? 1 9 

Observation  impossible 2 1 

Very  irregular  for  range 2 2 

Can’t  observe  here 2 3 

Deflection  irregular 2 4 

Will  observe  as  requested 2 5 

H.  E.  shell 2 6 

Lost 2 7 

Cease  firing 2 8 

Eesult  accomplished 2 9 

Friendly  shots  falling  on 3 1 

Continue  the  fire 3 2 

Too  much  distribution 3 3 

Shrapnel,  time-fire 3 4 

Zone  fire,  I cease  observing 3 5 

Too  much  concentrated 3 6 

By  battery  volleys 3 7 

With  gas  shells 3 8 

Eepeat 3 9 


Designation  of  important  points  in  each  army  zone, — -The  numerals 
41  to  94,  omitting  50,  60,  70,  80,  and  90  (all  multiples  of  10),  are 
reserved  for  the  designation  of  important  points  in  each  army  zone. 
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They  are  announced  by  Army  Headquarters,  beginning  at  the  left 
and  going  toward  the  right  of  each  army  zone  to  avoid  confusion 
with  neighboring  armies. 

Open  numbers:  The  following  numbers  are  left  open  for  special 
uses  in  each  group:  15,  16,  17,  95,  96,  97,  98,  and  99. 

Familiar  points:  In  each  group  familiar  points  may  be  desig- 
nated by  single  letters  after  agreement  amongst  all  concerned. 

4.  Groups  of  three  letters^  for  designation  of  targets  and  enemi 


positions: 

Artillery A R T 

Enemy  aeroplane. A V I 

Antiaircraft  battery B A V 

Battery  in  action B T A 

Battery  occupied B T 0 

Cavalry C A V 

Convoy C O V 

Direction D I B 

East  from E S T 

Barbed  wire F D F 

Front F E 0 

Infantry  in  column I F C 

Infantry  deployed I F D 

Infantry  assembled I F R 

North  from N O R 

West  from 0 0 S 

Depth P R F 

Tail  at Q U E 

Nothing  to  report R A S 

South  of S H D 

Friendly  troops T A M 

Trenches T C F 

Adjust  on 1 REG 

Get  relief  for  me R L V 

I am  going  to  relieve V R V 

Right  to. D R O 

Left  to GAO 

Available  aeroplane  here I D I 

Head  at T E T 

Boyau *...  B Y 0 

Grenade  fight  at C G R 

Battalion  headquarters  at P B O 

Brigade  headquarters  at. P B G 
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Division  headquarters  at P D I 

Kegimental  headquarters  at P C E 

Indications  of  hostile  attack  at I A E 

Can’t  see  troops  at J P T 

Friendly  troops  progressing  at A P M 

Friendly  troops  stopped  at A M A 

Friendly  troops  in  retreat  at A E M 

Enemy  troops  at. TEN 

Enemy  troops  advancing  at E P N 

Heavy  enemy  barrage  at B E N 

I can  not  see  shots  falling  at P C T 


Three  additional  combinations  of  three  letters  are  left  at  the 
disposal  of  Groups  of  Armies. 

5.  Groups  of  three  numerals  for  the  expression  of  distances:  As  will 
be  noticed  in  the  examples  of  messages  in  adjusting  fire  in  Annex  I; 
the  following  rules  hold  good  for  the  expression  of  distances: 

For  distances  under  100  precede  each  distance  by  0,  thus: 
Fifty-five 055 

For  distances  involving  even  hundreds,  never  end  with  0,  thus: 

One  hundred J 101 

Two  hundred 202 

Three  hundred 303 

6.  Groups  of  six  numerals  are  used  for  the  location  of  objectives 
as  explained  in  Annex  I,  Part  IV. 

7.  Groups  of  two  numerals  and  one  letter  are  reserved  for  special 
artillery  codes  not  otherwise  provided  for. 

8.  When  uncoded  messages  are  used,  it  is  necessary  to  use  very 
clear  language  and  to  be  very  brief. 

For  the  successful  employment  of  wireless  telegraphy  it  is  impor- 
tant that  the  following  rules  be  observed : 

(a)  At  the  beginning  of  each  flight,  the  aerial  observer  should 
repeat  the  appropriate  station  call  fifteen  times  in  order  to  permit 
the  proper  adjustment  of  the  receiving  set  at  the  receiving  station. 

(6)  When  this  station  call  is  heard  the  receiWng  officer  should  at 
once  display  the  ‘‘Understood”  panel. 

(c)  Every  message  should  be  preceded  by  the  station  call. 

(d)  When  several  numerals  are  sent  they  are  separated  by  the 

signal  of  separation 

(e)  Each  operator  should  remember  that  correct  manipulation  of 
the  key  is  essential  to  success. 
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Dropped  written  messages. — ^Written  messages  are  placed  in  the 
prescribed  container  provided  with  a streamer.  The  aerial  ob- 
server should  descend  to  an  altitude  of  300  meters  before  dropping 
the  message.  When  he  is  seen  approaching  the  headquarters 
station  should  display  the  identification  panel,  and  all  batteries 
within  500  yards  should  cease  firing.  As  soon  as  the  message  has 
been  found,  the  panel  signifying  ‘‘Message  received’^  should  be 
displayed. 

Part  II. — Liaison  Between  the  Receiving  Station  and  the  Aerial 
Observer. 

Each  receiving  station  is  supplied  by  the  Artillery  Park  with  the 
following  panels  for  communication  from  the  ground  to  the  aerial 
observer: 

Identification  panels. — Large  panels,  3 meters  square,  tacked  on 
wooden  battens  for  convenient  handling,  white  for  ordinary  weather, 
black  for  use  in  snow.  Also  small  square  of  black  cloth  1 meter 
square  for  use  with  large  white  panel,  and  small  white  square  of 
same  size  for  use  with  large  black  panel.  The  panels  are  arranged 
so  as  to  indicate  different  artillery  groups  as  shown  in  figure  la. 
Panels  are  always  displayed  with  the  long  axis  toward  the  target. 
A detail  of  one  corporal  and  two  privates  is  provided  for  their 
manipulation. 

Signal  panels. — Small  white  panels  for  ordinary  use  (black  for 
use  on  snow)  3 meters  long  by  1 meter  wide,  arranged  in  various 
combinations  to  agree  with  code. 

For  example,  the  various  numerals  are  shown  in  figure  lb. 

According  to  an  accepted  code,  the  following  signals  are  sent  from 
earth  to  the  aerial  observer: 

1.  Observe  fire  of  such  and  such  groups.  (Show  appropriate 

identification  panel.) 

2.  Ask  for  adjustment  on 

3.  Will  adjust  on  target  you  indicate. 

4.  Observe  fire  on  such  or  such  target. 

5.  1st  Battery  ready,  or 
2d  Battery  ready,  or 

3d  Battery  ready  (use  numerals). 

6.  Wait  a few  minutes. 

7.  Battery  not  ready.  Delay  of  at  least  10  minutes? 

8.  Battery  has  fired. 

9.  Your  wireless  is  heard  but  is  confused.  Repeat. 


WINDOW  SHUTTER  PANEL,  CLOSED. 

Showing  neutral  tints  only,  invisible  at  the  height  of  the  aerial  observer. 
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10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 
21. 
22. 
23. 


Can’t  hear  you. 

Yes.  Message  received,  or  understood. 

No. 

Continue  to  adjust. 

Fire  by  piece. 

Salvo. 

Amelioration. 

Series  of  24  rounds. 

Fire  for  effect. 

Fire  for  control. 

Enemy  attacks.  Be  guided  by  previous  agreement. 
Hostile  aeroplane  near  you. 

No  further  need  of  you. 
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WINDOW  SHUTTER  PANEL,  OPEN. 

Showing,  from  point  of  view  of  aerial  observer,  a while  rectangle  2.8  x 1.5  meters. 


Group  identihcation  panel.  Small  signaling  panel,  and  window  shutter  panel,  closed. 


AERIAL  OBSERVATION  IN  LIAISON  WITH  ARTILLERY.  35 


/DENT/F/CAT/ON  PANELS 


LIGHT 

■ ARTILLERY, 

Group  Panels 

□ 

a 1 

□ 

E 

n 

Q 

Divisional 

Arh/lery 

1st 

2nd, 

3rd. 

4th. 

Sth, 

Lar^e 

Panels: 

3X3/77 

n 1 

ffl 

H 1 

a 

SH7. 

7H7. 

8 th. 

9th, 

loth. 

0/778  ll 

Pa/iels: 

Xl/n 

n 1 

ffl 

ffl  1 

nth. 

12th. 

13H7, 

J4th. 

ISth. 

Heavy Atf/'J/ery 

1st 

2nd. 

3rd. 

4th. 

sth. 

HEAVY  ART/ LLERY,  Group  Pane/s 

6//>  fo  /Sw,  same  system  as  Li^/rt  ArHHery, 
the  diamond  rep/acmg  trie  square.  ' 


Fi^  / a. 

X DUO  DV  V VO 

2 3 d-  S 6 

IL  0=0  S? 

7 8 9 ro 

Numerical  Panels,  3x1  meters 

F/^l  b. 


36  AERIAL  OBSERVATION  IN  LIAISON  WITH  ARTILLERY, 


WINDOW  SHUTTER  PANELS. 
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Window-shutter  panels. — These  panels  are  used  for  telegraphing 
from  the  earth  to  the  aerial  observer  by  means  of  the  Morse  code. 
Their  construction  is  shown  in  figure  2.  By  their  use  a white 
rectangle  1.‘5  meters  by  2.80  meters  is  made  to  appear  and  disappear. 
Each  panel  is  formed  by  seven  double-faced  bands  of  white  cloth 
1.5  meters  by  0.40  meter,  the  lower  side  being  khaki  or  other  neutral 
color.  One  of  the  larger  sides  is  fixed,  the  other  movable.  By 
pulling  on  an  operating  cord  the  bands  fold  or  unfold,  showing 
alternately  white  or  khaki.  Only  a movement  of  20  centimeters 
is  necessary  to  operate  it — half  the  width  of  a band. 

Projectors. — 24-centimeter  projectors  are  issued,  consisting  of  a 
portable  light  and  reflector,  a belt  with  pockets  for  8 dry  cells  and  a 
manipulating  button.  8 extra  cells  and  3 extra  lamps  are  provided. 
The  range  is  from  1.5  to  8 kilometers  by  daylight  and  3 to  10  kilo- 
meters in  the  night. 

Code:  For  use  with  both  the  Window-Shutter  Panel  and  the  pro- 
jectors, the  Morse  Code  is  used,  and  the  following  conventional 
signals  are  employed: 

I want  to  talk Dash  held  for  10  seconds. 

Adjust  on  target  you  — . . — . . — . . 
designate. 

Observe  on  such  or  such  — . . . . — 

target. 

Battery  ready — . — . — . — . — . — . — . — 

Wait  for  a few  moments...  . — ... 

Wait  at  least  ten  minutes. . . . . . 

Fired 

Your  wireless  works  but  is  . . . . 

confused. 

Can’t  hear  you * 

Yes . 

Continue  to  adjust .. .. 

Salvo... . . . 

Amelioration. — — ... 

Series  of  24  rounds .... .... 

Fire  for  effect — ^ — . . 

Fire  for  control — ....  — ....  — 

Attack  commences.  Be  . . . i 

guided  by  previous  ar- 
rangement. 

No  further  need  of  you. . . — — 

Enemy  aeroplane  near  you  . . . . 
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In  order  that  the  Morse  code  may  be  used  successfully  with  win- 
dow-shutter panels  or  projectors,  it  is  essential: 

(a)  That  the  cadence  be  not  too  rapid. 

(h)  That  the  dashes  and  dots  are  very  distinct. 

(c)  That  dashes  be  exaggerated  to  about  3 seconds. 

(d)  That  instruments  be  operated  calmly  without  hurry. 

(e)  That  the  interval  between  letters  be  at  least  four  seconds. 

If  the  sending  instrument  is  not  properly  oriented,  the  aerial 
observer  can  not  read  it.  In  that  case  he  sends  a series  of  dots 

. The  sending  station  should  at  once  verify  the 

orientation  and,  in  the  case  of  the  projector,  the  proper  burning  of 
the  lamp. 

If  the  lamp  is  burning  too  dimly,  the  aerial  observer  should  indicate 

it  by  increasing  the  cadence  of  his  dots,  thus 

If  the  light  gets  better,  he  should  diminish  the  cadence,  thus 

. . . . MTien  the  light  again  becomes  normal,  he 

should  send  ‘‘br,”  thus  — ....  — . 

BLANK  FORMS  FOR  REPORTS. 

(Observer’s  Note. — In  the  back  of  the  pamphlet  were  several 
examples  of  blank  forms  for  reports  and  records  connected  with  this 
service;  but  under  field  conditions,  there  were  no  facilities  in  the 
limited  time  allowed  to  copy  the  forms,  with  the  exception  of  the 
individual  card  index  slip  for  enemy  battery  positions  shown  in 
figs.  3a  and  3b). 

The  following  records  are  required: 

Record  of  daily  missions  assigned  to  escadrilles  by  artillery  com- 
mand. 

Record  of  daily  missions  assigned  to  balloon  company  by  artillery 
command. 

Escadrille  report  on  missions  executed. 

Pilot’s  or  observer’s  detailed  report  of  adjustments  of  fire  and 
reconnaissance. 

Balloon  observer’s  report  on  hostile  batteries  seen. 

Balloon  report  on  adjustments  of  fire. 

Combined  report  by  air  service,  embodying  information  contained 
in  the  foregoing  reports. 

Individual  card  record  of  enemy  battery  positions  compiled  by 

S.  R.  A. 

(Artillery  Information  Service  at  Corps  Headquarters.) 
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th  Army. 

Group- 

3300^  A.  D.  332-006  H.  A.  ment. 

(Di\m.  Arty.)  Eight  (X=  333, 190 

Left  (X-  333, 150  Part  ( Y=  600,  660 
Part  (Y=  600,  610 

Orientation,  N.  E.  Caliber  150  mm. 
No.  of  emplacements,  4 Front,  70  mm. 

Targets:  Boisen  hache 
Souchez 
Hill  119. 


Tracing  of 
1/20,000  Map 
of  Region. 


Copy  of  Air  Photograph 
of  Region. 


Fig.  3.— Card-index  record  of  hostile  position. 
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ADDENDUM 


TO  THE  INSTRUCTIONS  ON  THE  USE  OF  AERIAL 
OBSERVATION  IN  LIAISON  WITH  ARTIL« 
LERY,  JANUARY  19,  1917. 


HIGH-POWER  HEAVY  ARTILLERY. 

Article  1 — 190-mm.  caliber  and  over. 

A.  Materiel  firing  more  than  one  round  per  minute: 

200-mm.  howitzer. 

B.  Materiel  firing  at  least  one  round  in  two  minutes. 

190-mm.  heavy  railroad  artillery  or  mounted  on  gunboats. 

All  240-mm.  guns  excepting  the  240  mm.  with  axletree  brackets 
(Echantignolles) . 

270-mm.  coast  artillery,  293-mm.  guns. 

C-D.  Materiel  firing  less  than  one  round  in  two  minutes: 

C.  240-mm.  guns  with  axletree  brackets. 

370-mm.  mortars. 

370-mm.  and  400-mm.  howitzers. 

285-mm.  guns  with  cradles  (Berceau). 

320-mm.  guns. 

D,  285-mm.  guns  with  sliding  recoil  (Glissement.) 

305-mm.  guns  with  cradles  or  sliding  recoil. 

340-mm.  guns  (materiel  of  very  great  range). 

This  materiel  is  in  batteries  of  two,  three,  or  four  pieces. 
Ranging  fire. — For  all  units  that  comprise  several  pieces,  firing  on 
the  same  objective,  fire  is  begun  by  ranging  with  a salvo  of  all  the 
pieces  (procedure  of  the  instruction  of  January  19,  1917,  Supplement 
I,  Part  II,  article  3). 

Each  salvo  is  fired  at  the  command  of  the  observer.  If  for  any 
reason  whatever  the  battery  can  not  begin  firing  within  30  seconds 
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after  the  signal  “Fire”  has  been  given,  it  will  wait  for  a new  signal 
from  the  avion  before  firing.^ 

For  materiel  of  240  mm.  and  less  the  pieces  generally  fire  at  10-sec- 
ond intervals;  for  the  other  materiel  at  15-second  intervals.^  The 
observer  may  order  during  the  firing  that  the  interval  be  changed 
(or  be  left  the  same)  by  means  of  the  signals  15  and  16. 

15.  Decrease  the  interval  between  the  rounds  of  the 


salvo. 


16.  Increase  the  interval  between  the  rounds  of  the 
salvo. 


The  intervals  between  rounds  should  be  kept  as  nearly  constant  as 
possible. 

The  observer  signals  the  variations  of  the  points  of  burst  from  the 
target  in  the  order  of  occurrence,  as  described  in  Supplement  I, 
Part  II,  article  3,  of  the  instruction  of  January  19,  1917. 

This  firing  procedure  is  usually  adopted  from  the  very  beginning 
at  the  first  signal  “Battery  ready.”  It  may  be  resumed  at  any 
moment  at  the  signal  “15,  fire  by  salvo,”  made  by  the  battery. 

If  fire  by  each  piece  is  deemed  necessary  ^ by  the  observer  (sig- 
nal 05)  or  by  the  firing  commander  (signal  14),  it  would  be  executed 
according  to  Supplement  I,  Part  II,  article  3.  • 

Each  piece  fires  according  to  the  commands  of  the  observer 
(Avithout  exchanging  signals  from  the  ground  to  the  avion  between 
the  rounds  of  the  successive  pieces). 

The  observer  sends,  in  the  same  message,  the  results  of  the  obser- 
vation relative  to  each  piece  (procedure  of  Supplement  I,  Part  II, 
article  3). 

Salvo  fire  or  fire  by  individual  pieces  is  continued  until  the 
desired  precision  in  ranging  has  been  obtained  for  each  piece. 

Corrective  fire. — It  is  begun  at  the  demand  of  the  battery  (signal 
‘‘16,  corrective  fire”)  and  comprises  a series  of  salvos  corresponding 
to  about  two  minutes  of  observation: 

A.  Materiel  firing  at  least  one  round  per  minute,  series  of  three 
salvos. 

1 This  rule  is  general  (Supplement  I,  Part  II,  article  4)  and  applies  to  all  firing 
procedures. 

2 Various  factors  (permanence  of  the  smoke  on  bursting,  according  to  the  projectile 
used,  degree  of  training  of  the  unit  or  the  observer,  atmospheric  conditions)  may 
change  these  figures;  when  necessary,  the  interval  will  be  decided  upon  by  previous 
agreement. 

3 Great  variation  between  the  various  pieces,  a very  large  proportion  of  unseen 
bursts. 
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B.  Materiel  firing  at  least  one  round  in  two  minutes,  series  of  two 
salvos. 

C-D.  Materiel  firing  less  than  one  round  in  two  minutes,  one  salvo. ^ 

The  observer  orders  only  the  first  salvo  of  each  series. 

The  others  are  fired  as  soon  as  possible. 

^ In  each  salvo,  the  interval  between  the  various  rounds  is  deter- 
mined as  in  ranging  fire. 

The  observer  signals  the  variation  in  direction  of  the  mean  point 
of  burst,  then  the  number  of  shorts,  overs,  hits,  or  those  with  correct 
range.  ^ 

The  observer  must  operate  in  liaison  with  the  battery  by  consider- 
ing the  practical  rate  of  fire  so  as  to  reduce  the  interval  between  the 
series  of  salvos  to  a minimum. 

Corrective  fire  of  greater  density. — This  is  ordered  by  the  firing 
commander,  who  decides  when  the  density  of  fire  should  be  increased 
so  as  to  profit  from  a dense  bracket,  properly  verified. 

The  signal  17  (from  the  ground  to  the  avion)  signifies  for  high- 
power  heavy  artillery:  ‘‘Fire  by  series  of  n rounds,”  n being  deter- 
mined as  below: 

The  firing  comprises  a volley  of  n rounds  per  piece,  begun  ^ when- 
the  avion  signals  ‘ ‘ Fire . ’ ’ 

A.  Materiel  firing  at  least  one  round  per  minute. 

B.  Materiel  firing  at  least  one  round  in  two  minutes. 

G-D . Materiel  firing  less  than  one  round  in  two  minutes  does  not 
use  this  method  of  firing  with  avion  observation. 

The  observer  signals  either  the  variation  in  direction  of  the  mean 
point  of  burst,  then  the  number  of  shorts,  overs,  hits,  or  those  vdth 
correct  range,  or  the  variation  of  the  mean  point  of  burst  in  both 
direction  and  range. 

Note  I. — For  high-power  heavy  artillery,  fire  for  effect  consists 
of  a succession  of  corrective  firings. 

Note  II. — If,  during  corrective  fire,  the  observer  signals  recurring 
groups  that  are  very  irregular  in  range  or  direction,  the  firing  com- 
mander begins  ranging  fire  again. 

1 The  firing  commander,  when  necessary,  will  wait  for  the  results  of  several  salvos 
before  ordering  variations  in  the  aiming  factors. 

2 If  necessary,  he  adds  the  peculiarities  of  those  pieces  which  would  tend  to  get  out 
of  adjustment  (Supplement  I,  Part  II,  article  6).  • 

3 It  may  be  advantageous  from  the  point  of  view  of  observation  to  have  a certain 
interval  between  the  first  round  of  the  successive  pieces.  The  other  rounds  are  fired 
without  adjustment  except  that  of  the  pieces  with  one  another. 
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Article  2 — Very  long  range  fire  (interval  fire). 

In  very  long  range  fire  (materiel  of  class  D,  more  especially  340- 
mm.  gun),  if  there  is  no  positive  liaison  from  the  ground  to  the  avion, 
the  observer  orders  interval  fire  by  signaling  “Fire”  at  regular 
intervals. 

This  interval  varies  with  the  kind  of  materiel  and  the  number  of 
pieces  participating  ^ (to  be  fixed  by  previous  agreement). 

Fire  is  executed  according  to  the  procedure  in  Article  1. 

Article  3 — 100,  140,  and  160-mm.  naval  guns. 

(Usually  fire  by  isolated  pieces — Rate  of  fire:  four  or  three  rounds 
per  minute.) 

Ranging  fire. — ^Begun  at  the  first  signal,  “Battery  ready”  or  after 
the  signal  15  sent  by  the  unit. 

The  piece  fires  by  volleys  of  three  rounds,  as  rapidly  as  possible, 
at  the  signal  “Fire”  by  the  observer.  The  observer  signals  the 
mean  point  of  burst  of  the  rounds  fired  at  the  end  of  each  volley. 

Corrective  fire. — (Signal  16  by  the  unit.)  T5ie  piece  fires  by  vol- 
leys of  six  rounds. 

The  observer  signals  the  variation  in  direction  of  the  mean  point 
of  burst,  then  the  number  of  “overs,  shorts,  hits,  or  those  with  cor- 
rect range.” 

Corrective  fire  oj  greater  density. — (Signal  17  by  the  unit.)  The 
piece  fires  by  volleys  of  12  rounds. 

Note. — When  a battery  of  two  pieces  fires  on  the  same  objective, 
ranging  fire  is  executed  successively  for  each  piece,  as  indicated 
above,  by  alternating  the  volleys  of  the  two  pieces. 

Corrective  fire  is  executed  by  the  two  pieces  firing  simultaneously 
by  volleys  of  6 or  12  rounds. 

1 For  an  isolated  340-mm.  gun,  an  interval  of  eight  minutes  may  be  adopted.  Gen- 
erally wait  from  two  to  four  minutes  after  sending  the  results  of  the  preceding  obser- 
vation before  again  signaling  Fire.” 
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CODE  OF  SIGNALS  WITH  PANELS. 


1 

Observe  fire  of  such  and  such  group. 
Show  approximate  identification  Panel. 
(The  axis  of  rectangular  panels  marks 
approximate  direction  of  group) 

D. 'A* 

OlHcbon 

augrwpa 

xf 

H.  A. 

OlfVSiBii 

A 

2 

Request  for  adjustment 

Qa 

3 

Adjust  on  target  you  just  indicated 

4 

Observe  fire  on  target  N°  or  Shift 

target  (followed  by  N°  or  new 

target) 

□ 1^ 

oK 

5 

(1st  Battery  ready 

□ Q 

coDll 

=□0 

Cin 

Spu 

1 2d  Battery  ready 

3d  Battery  ready 

6 

Wait  a few  minutes 

□ = 

p = ^ 

7 

Battery  not  ready.  Delay  of  at  least  10 
minutes 

C=3 

□ 0 

pT 

8 

Battery  has  fired 

□r 

or 

9 

Your  wireless  works  but  signals  confused, 
repeat 

□ QO 

poo 

10 

Can’t  hear  you,  fire  not  adjusted 

17 

11 

Yes.  Or  understood.— Or  Message  re- 
ceived...  

46  AERIAL  OBSERVATION  IN  LIAISON  WITH  ARTILLERY. 


CODE  OF  SIGNALS  WITH  PANELS— Continued. 


12 

No 

D.  A. 

□ O^O 

ft.  A. 

p D=il 

13 

riontirmP!  to  adjust 

□ «= 

P“ 

14 

C=3 

□ Q 

P0 

15 

Fire  by  salvo 

iia» 

Dpa 

16 

Amelioration 

0 

□ Q 

CJ" 

17 

Series  of  24  rounds 

□n 

an 

18 

Continuous  fire  for  effect 

Q 

P “0=* 

19 

Fire  for  control 

q5o 

oP“ 

20 

Enemy  attacks.  Be  guided  by  previous 
agreement... 

□a 

a^ 

21 

No  further  need  of  you 

□ i 

pi 

22 

Hostile  aeroplane  near  you 

□Y 

c^Y 

23 
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NUMERALS 

: X tit'll  ov  V 

i 2 d 4 & 

VO  . L ILO  0^  X 

5 7 8 9 0(E6ro}* 

Kote.  -r  The  signal  T is  reserved  to  indicate  landing  grdnrtdl^ 

Distance  between  2 parallel  panels  : 2 meters^ 

CODE  FOR  PROJECTORS  AND  WINDOW-SHUTTER  PANELS. 


0 

I want  to  talk 

Dash  held  for  ten  seconds 

H 

Adjust  on  target  I 
you  designate . . I 

1 j 

Series  of 
“D”. 

Observe  on  such  | 
or  such  target . . 

. 1 

Series  of 

5 

Battery  ready 

j 

Series  of 
“A”. 

6. 

Wait  several  i 
minutes I 

1 

Service  signal. 

1 Wait  at  least  ten  1 
minutes J 

1 1 

Series  of 

1 “Z”. 

8 

Fired . | 

— , 

9- 

Your  wireless  I 
works  but  is 
confused ) 

1 

Service  signal. 

10 

Can’t  hear  you.-.| 

1 

Series  of  points 
very  fast. 
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CODE  FOR  PROJECTORS  AND  WINDOW-SHUTTER  PANELS— Continued. 


11 

Yes 

— 

Service  signal. 

12 

No 

1 

1 Series  of 

Ch  n. 

13 

Continue  to  ad- 
just  

1 Series  of 

1 Ch  i. 

Continue  to  ad- 
just piece 

1 

1 Series  of 

1 OS. 

15 

-Salvo 

1 

Series  of 

1 0. 

16 

Amelioration 

1 Series  of 

1 

17 

Series  of  24  rounds 

1 Series  of 

m h. 

18 

Fire  for  effect 

) 

1 Signal 

111. 

19 

Fire  for  control.. . 

1 

I Signal 

444. 

20  ] 

' Attack  com-  ' 
mences.  Be 
guided  by  pre- 
vious arrange- 
^ ment 

1 ........  1 

Series  of 

1 '■ . 

21  j 

[ No  further  need 
of  you 

I - - 1 

1 Signal  going 

1 to  land. 

22- 

Enemy  aeroplane 
near  you 

1 • 

1 Signal 

22. 

23 

1 Signal 

j 333. 
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EXAMPLE  OF  USE  OF  THE  SIGNAL  CODE. 


1.  DESIGNATION  OF  TARGET  TO  AERIAL  OBSERVER. 


The  receiving  station  signals: 

The  ohspTvp.r  answers:  ‘^Understood  ’’ 

The  receiving  station  signals: 

The  observer  repeats : “One’’ 

c 

1 ; 

The  receiving  post  signals: 

The  observer  repeats:  “Three” 

□ 

QV 

The  receiving  station  answers  “No”: 

The  observer  answers:-  “Understood  ” 

□ H 

The  receiving  station  repeats  signal: 

The  observer  repeats:  “ Four” 

□ 

IV 

The  receiving  station  takes  off  the  signal  at  once,  then  repeats  it: 
The  observer  repeats:  “Four” 

□ 

IV 

The  receiving  station  signals: 

The  observer  repeats:  “ Seven  ” 

□ 

Then  the  observer  sends: 

“Adjust  1447” 

The  receiving  stations  answer: 

“Yes” 

Or: 

“Battery  ready” 

1 DO 

i 

60  AEEIAL  OBSERVATION  IN  LIAISON  WITH  ARTILLERY. 

2.  COMMANDS  TO  AERIAL  OBSERVER. 

(Case  of  war  of  movement ,) 


Receiving  station  of  Division  Artillery.  Station  call: 

‘‘X  A:  Here  division  Art.  C.  O.  Post’’ 

An  aeroplane  arrives  above  the  adjustment  post  and  announces: 
‘‘X  A:  Here  observer  ready  to  work” 

■ □ 

The  receiving  station  answers: 

Observe  fire  of  group  of  such  or  such  identification  panel 

To  that  panel  corresponds  for  instance  station  call: 

‘‘X  C,  prearranged  by  the  C hief  of  the  A.  C.  radio  service” 

✓ 

The  observer  announces:  ^ 

X A,  understood  X C ” i 

The  receiving  station  answers: 

‘‘Yes” 1 

The  aeroplane  flies  away  in  the  indicated  direction  and  signals: 

“X  C,  X C,  I don’t  see  panels” 

The  group  whose  station  call  is  X Q then  show  the  signal: 

“Here  group  X C ready  to  work” 

□= 

O 


; 


■h 
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ADDENDUM 


A L’INSTRUCTION  SUR  L’EMPLOI  DE  L’OBSERVATION 
AERIENNE  EN  LIAISON  AVEC  L’ARTILLERIE 
DU  JANVIER  19,  1917. 


(c)  HIGH-POWER  HEAVY  ARTILLERY. 

Article  1— 190-mm.  caliber  and  over. 

A.  Materiel  firing  more  than  one  round  per  minute: 

200-mm.  howitzer. 

B.  Materiel  firing  at  least  one  round  in  two  minutes, 

190-nim.  heavy  railroad  artillery  or  mounted  on  gunboats. 

All  240-mm.  guns  excepting  the  240  mm.  with  axletree  brackets 
(Echantignolles) . 

270-mm.  coast  artillery,  293-mm.  guns. 

C-D.  Materiel  firing  less  than  one  round  in  two  minutes: 

C.  240-mm.  guns  with  axletree  brackets. 

370-mm.  mortars. 

370-mm.  and  400-mm.  howitzers. 

285-mm.  guns  with  cradles  (Berceau). 

320-mm.  guns. 

D.  285-mm.  guns  with  sliding  recoil  (Glissement.) 

305-mm.  guns  with  cradles  or  sliding  recoil. 

340-mm.  guns  (materiel  of  very  great  range). 

This  materiel  is  in  batteries  of  two,  three,  or  four  pieces. 
Ranging  fire. — For  all  units  that  comprise  several  pieces,  firing  on 
the  same  objective,  fire  is  begun  by  ranging  with  a salvo  of  all  the 
pieces  (procedure  of  the  instruction  of  January  19,  1917,  Supplement 
I,  Part  II,  article  3). 

Each  salvo  is  fired  at  the  command  of  the  observer.  If  for  any 
reason  whatever  the  battery  can  not  begin  firing  within  30  seconds 

(7) 
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after  the  signal  ^‘Fire”  has  been  given,  it  will  wait  for  a new  signal 
from  the  avion  before  firing.^ 

For  materiel  of  240  mm.  and  less  the  pieces  generally  fire  at  10-sec- 
ond intervals;^  for  the  other  materiel  at  15-second  intervals.^  The 
observer  may  order  during  the  firing  that  the  interval  be  changed 
(or  be  left  the  same)  by  means  of  the  signals  15  and  16. 

15.  Decrease  the  interval  between  the  rounds  of  thel-r. 


Decrease  or 
increase  of 
5 seconds. 


salvo. 


16.  Increase  the  interval  between  the  rounds  of  the 
salvo. 


The  intervals  between  rounds  should  be  kept  as  nearly  constant  as 
possible. 

The  observer  signals  the  variations  of  the  points  of  burst  from  the 
target  in  the  order  of  occurrence,  as  described  in  Supplement  I, 
Part  II,  article  3,  of  the  instruction  of  January  19,  1917. 

This  firing  procedure  is  usually  adopted  from  the  very  beginning 
at  the  first  signal  ‘‘Battery  ready. It  may  be  resumed  at  any 
moment  at  the  signal  “15,  fire  by  salvo,  made  by  the  battery. 

If  fire  by  each  piece  is  deemed  necessary  ^ by  the  observer  (sig- 
nal 05)  or  by  the  firing  commander  (signal  14),  it  would  be  executed 
according  to  Supplement  I,  Part  II,  article  3. 

Each  piece  fires  according  to  the  commands  of  the  observer 
(without  exchanging  signals  from  the  ground  to  the  avion  between 
the  rounds  of  the  successive  pieces). 

The  observer  sends,  in  the  same  message,  the  results  of  the  obser- 
vation relative  to  each  piece  (procedure  of  Supplement  I,  Part  II, 
article  3). 

Salvo  fire  or  fire  by  individual  pieces  is  continued  until  the 
desired  precision  in  ranging  has  been  obtained  for  each  piece. 

Corrective  fire.’— It  is  begim  at  the  demand  of  the  battery  (signal 
“16,  corrective  fire^’)  and  comprises  a series  of  salvos  corresponding 
to  about  two  minutes  of  observation: 

A.  Materiel  firing  at  least  one  round  per  minute,  series  of  three 
salvos. 

1 This  rule  is  general  (Supplement  I,  Part  II,  article  4)  and  applies  to  all  firing 
procedures. 

2 Various  factors  (permanence  of  the  smoke  on  bursting,  according  to  the  projectile 
used,  degree  of  training  of  the  unit  or  the  observer,  atmospheric  conditions)  may 
change  these  figures;  when  necessary,  the  interval  will  be  decided  upon  by  previous 
agreement. 

8 Great  variation  between  the  various  pieces,  a very  large  proportion  of  unseen 
bursts. 
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B.  Materiel  firing  at  least  one  round  in  two  minutes,  series  of  two 
salvos. 

C-D . Materiel  firing  less  than  one  round  in  two  minutes,  one  salvo . ^ 

The  observer  orders  only  the  first  salvo  of  each  series. 

The  others  are  fired  as  soon  as  possible. 

In  each  salvo,  the  interval  between  the  various  rounds  is  deter- 
mined as  in  ranging  fire. 

The  observer  signals  the  variation  in  direction  of  the  mean  point 
of  burst,  then  the  number  of  shorts,  overs,  hits,  or  those  with  correct 
range.  2 

The  observer  must  operate  in  liaison  with  the  battery  by  consider- 
ing the  practical  rate  of  fire  so  as  to  reduce  the  interval  between  the 
series  of  salvos  to  a minimum. 

Corrective  fire  of  greater  density. — ^This  is  ordered  by  the  firing 
commander,  who  decides  when  the  density  of  fire  should  be  increased 
so  as  to  profit  from  a dense  bracket,  properly  verified. 

The  signal  17  (from  the  ground  to  the  avion)  signifies  for  high- 
power  heavy  artillery:  ‘‘Fire  by  series  of  n rounds,”  n being  deter- 
mined as  below: 

The  firing  comprises  a volley  of  n rounds  per  piece,  begun  ® when 
the  avion  signals  ‘ ‘ Fire . ” 

A.  Materiel  firing  at  least  one  round  per  minute. 

B.  Materiel  firing  at  least  one  round  in  two  minutes. 

C-D.  Materiel  firing  less  than  one  round  in  two  minutes  does  not 
use  this  method  of  firing  with  avion  -observation. 

The  observer  signals  either  the  variation  in  direction  of  the  mean 
point  of  binst,  then  the  number  of  shorts,  overs,  hits,  or  those  with 
correct  range,  or  the  variation  of  the  mean  point  of  burst  in  both 
direction  and  range. 

Note  I, — For  high-power  heavy  artillery,  fire  for  effect  consists 
of  a succession  of  corrective  firings. 

Note  II. — If,  during  corrective  fire,  the  observer  signals  recurring 
groups  that  are  very  irregular  in  range  or  direction,  the  firing  com- 
mander begins  ranging  fire  again. 

1 The  firing  commander,  when  necessary,  will  wait  for  the  results  of  several  salvos 
before  ordering  variations  in  the  aiming  factors. 

2 If  necessary,  he  adds  the  peculiarities  of  those  pieces  which  would  tend  to  get  out 
of  adjustment  (Supplement  I,  Part  II,  article  6). 

3 It  may  be  advantageous  from  the  point  of  view  of  observation  to  have  a certain 
interval  between  the  first  round  of  the  successive  pieces.  The  other  rounds  are  fired 
without  adjustment  except  that  of  the  pieces  with  one  another. 
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Article  2 — Very  long  range  fire  (interval  fire). 

In  very  long  range  fire  (materiel  of  class  D,  more  especially  340- 
mm.  gun),  if  there  is  no  positive  liaison  from  the  ground  to  the  avion, 
%e  observer  orders  interval  fire  by  signaling  ^‘Fire’-  at  regular 
intervals. 

This  interval  varies  with  the  kind  of  materiel  and  the  number  of 
pieces  participating  ^ (to  be  fixed  by  previous  agreement). 

Fire  is  executed  according  to  the  procedure  in  Article  1. 

Article  3 — 100,  140,  and  160-mm.  naval  guns. 

(Usually  fire  by  isolated  pieces — Eate  of  fire : four  or  three  rounds 
per  minute.) 

Ranging  Jlre, — ^Begun  at  the  first  signal,  ^‘Battery  ready”  or  after 
the  signal  15  sent  by  the  unit. 

The  piece  fires  by  volleys  of  three  rounds,  as  rapidly  as  possible, 
at  the  signal  ^^Fire”  by  the  observer.  The  observer  signals  the 
mean  point  of  burst  of  the  rounds  fired  at  the  end  of  each  volley. 

Corrective  Jlre. — (Signal  16  by  the  unit.)  The  piece  fires  by  voF 
leys  of  six  rounds. 

The  observer  signals  the  variation  in  direction  of  the  mean  point 
of  burst,  then  the  number  of  ‘‘overs,  shorts,  hits,  or  those  with  cor- 
rect range.’’ 

Corrective  Jire  of  greater  density, — (Signal  17  by  the  unit.)  The 
piece  fires  by  volleys  of  12  rounds. 

Note. — ^When  a battery  of  two  pieces  fires  on  the  same  objective, 
ranging  fire  is  executed  successively  for  each  piece,  as  indicated 
above,  by  alternating  the  volleys  of  the  two  pieces. 

Corrective  fire  is  executed  by  the  two  pieces  firing  simultaneously 
by  volleys  of  6 or  12  rounds. 

1 For  an  isolated  340-mm.  gun,  an  interval  of  eight  minutes  may  be  adopted.  Gen- 
erally wait  from  t vo  to  four  minutes  after  sending  the  results  of  the  preceding  obser- 
vation before  again  signaling  *‘Fire.’^ 
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CODE  OF  SIGNALS  WITH  PANELS, 


1 

Observe  fire  of  such  and  such  group. 
Show  appropriate  identification  Panel. 
(The  axis  of  rectangular  panels  marks 
approximate  direction  of  group.) 

D.  A., 

Oiftebion  sftpnif^y^ 

H.  A. 

Ajrouss  /<y 

2 

Request  for  adjustment 

Q ^ 

3 

Adjust  on  target  you  just  indicated 

t=l  bd 

=0- 

4 

Observe  fire  on  target  N®  or  Shift 

target  (followed  by  N®  or  new 

target) 

□ic 

dC 

fist  Battery  ready 

ai 

dn 

5 

2d  Battery  ready 

=ao 

3d  Battery  ready 

SDH 

sdii 

6 

Wait  a few  minutes 

Q £=.  C=l 

0=  = 

c=a 

£=13 

7 

Battery  not  ready.  Delay  of  at  least  10 
minutes . . . 

oo 

PI 

8 

Battery  has  fired 

□r 

dr 

9 

Your  wireless  works  but  signals  confused, 
repeat 

□ DO 

pH~~ 

10 

CanT  hear  you,  fire  not  adjusted 

F 

d 

11 

Yes.  Or  understood.— Or  Message  re- 
ceived  

O’ 

12 


CODE  OF  SIGNALS  WITH  PANELS— Continued, 


12 

No ... 

D.  A. 

□ N1 

(J.  A. 

pQHl 

13 

Continue  to  adjust 

14 

Fire  by  piece 

□ 0. 

era 

i::]o 

15 

Fire  by  salvo 

om 

16 

Amelioration 

0 

oa 

17 

Series  of  24  rounds. 

Din 

pn 

18 

Continuous  lire  for  effect 

19 

Fire  for  control 

o3o 

oP® 

20 

Enemy  attacks.  Be  guided  by  previous 
agreement 

21 

No  further  need  of  you 

□/ 

pi 

22 

Hostile  aeroplane  near  you 

□Y 

oY 

23 

13 


NUMERALS. 


X BOO  OV  V 

1 » 4 & 


[L=0  0 


Kote.  “t  Tlie  signal is  reserved  to  indicate  landing  groundl* 
Ijistance  between  a parallel  panels  : 2 meters# 


CODE  FOR  PROJECTORS  AND  WINDOW-SHUTTER  PANELS. 


0 

1 I want  to  talk — j 

Dash  held  for  ten  seconds 

H 

1 Adjust  on  target  1 
1 you  designate..! 

1 ■ 1 

Series  of 

I Observe  on  such  | 
or  such  target. . 

i 1 

Series  of 

6 

Battery  ready 

. 

Series  of 

•1 

1 Wait  several  I 
1 minutes I 

1 

Service  signal. 

’1 

I Wait  at  least  ten  1 
minutes ] 

1 1 

Series  of 

1 “Z". 

8 

Fired 

9- 

Your  wireless 
works  but  is 
confused 

— 

Service  signal. 

10 

Can't  hear  you... 

Series  of  points 
very  fast. 

14 


CODE  FOE  PROJECTORS  AND  WINDOW-SHUTTER  PANELS— Continued. 


11 

Yes 

I Service  signal. 

12 

No 

J 

1 Series  of 

1 Chn. 

■ 1 

13 

Continue  to  ad- 
just  

1 

1 Series  of 

1 Chi. 

14- 

Continue  to  ad- 
just piece 

1 

[ Series  of 

1 OS. 

15 

Salvo 

I Series  of 

1 

16 

Amelioration 

[ Series  of 

1 

17 

Series  of  24  rounds 

1 

I Series  of 
mh. 

18 

Fire  for  effect 

1 Signal 

1 “1- 

19 

Fire  for  control... 

( Signal 

1 444. 

20  ] 

■ Attack  com- 
mences. Be 
guided  by  pre- 
vious arrange- 
ment  

1 Series  of 

1 

H 

[ No  further  need 
of  you — 

1 - - 1 

1 Signal  going 

1 to  land. 

22 1 

1 Enemy  aeroplane  | 
near  you 1 

1 1 

1 Signal 

22. 

23 

I Signal 

333. 

EXAMPLE  OF  USE  OP  THE  SIGNAL  CODE. 


1.  DESIGNATION  OF  TARGET  TO  AERIAL  OBSERTER. 


The  receiving  station  sirmals: 

The  observer  answers:  ‘^Understood 

c 

iK 

The  receiving  station  signals: 

The  observer  repeats:  “One ” 

E 

The  receiving  post  signals: 

The  observer  repeats:  “ Three 

□ov 

The  receiving  station  answers  “No^’: 

The  observer  answers:  “Understood 

□ 

The  receiving  station  repeats  signal: 

The  observer  repeats:  “ Four  ” 

□ IV 

The  receiving  station  takes  off  the  signal  at  once,  then  repeats  it: 
The  observer  repeats:  “Four '' 

□ 

ov 

The  receiving  station  signals: 

The  observer  repeats:  “Seven ” 

□ 

Q 

.[U 

Then  the  observer  sends: 

“Adjust  1447’^ 

c 

The  receiving  stations  answer: 

“Yes'' 

Or: 

**  Battery  ready  " 

E 

]0 

16 


2.  COMMANDS  TO  AERIAL  OBSERVER. 

(Case  of  war  of  movement, ) 


Receivinj;  station  of  Division  Artillery.  Station  call: 

‘^X  A:  Here  division  Art.  C.  0.  Post'^ 

An  aeroplane  arrives  above  the  adjustment  post  and  announces: 
A:  Here  observer  ready  to  work’^ 

□ 

The  receiving  station  answers: 

Observe  fire  of  group  of  such  or  such  identification  panel 

To  that  panel  corresponds  for  instance  station  call: 

^^X  prearranged  by  the  Chief  of  the  A.  C.  radio  service” 

i/ 

The  observer  announces: 

*‘X  A,  understood  XC” 

The  receiving  station  answers: 

<‘Yes” 

The  aeroplane  flies  away  in  the  indicated  direction  and  signals: 
‘*X  C,  X C,  I don^t  see  panels” 

The  group  whose  station  call  is  X C then  show  the  signal: 

‘^Here  group  X C ready  to  work” 

O 


War  Department, 
Document  No.  625. 

Office  of  The  Adjutant  General. 


WAR  DEPARTMENT, 

Washington,  July  6,  1917. 

The  following  Notes  on  ‘^Liaison  Instruction  for  All  Arms”  are 
published  for  the  information  and  guidance  of  all  concerned. 

By  order  of  the  Secretary  of  War: 

TASKER  H.  BLISS, 

Major  General j Acting  Chief  of  Staff. 


Official: 

H.  P.  McCAIN,  . 

The  Adjutant  General, 
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WAR  DEPARTMENT, 

The  Adjutant  General’s  Office, 

Washington^  June  19,  1917. 

To  all  officers  of  the  Army: 

You  are  advised  that  this  and  all  subsequent  documents  of  5 similar 
character,  which  may  be  furnished  to  you  from  this  office,  are  to  be 
regarded  as  strictly  confidential.  They  are  to  be  kept  at  all  times  in 
your  personal  possession,  and  are  not  to  be  copied,  nor  are  any  parts 
of  their  contents  to  be  communicated  either  directly  or  indirectly 
to  the  press,  nor  to  any  persons  not  in  the  military  or  naval  service 
of  the  United  States.  In  Europe  these  documents  are  not  to  be 
carried  into  the  front-line  trenches,  nor  farther  to  the  front  than  the 
usual  post  of  the  officers  to  whom  issued. 

Strict  compliance  with  this  injunction  is  enjoined  upon  every 
officer  into  whose  hands  any  of  these  confidential  documents  may 
come. 

By  order  op  the  Secretary  op  War: 

H.  P.  McCAIN, 

The  Adjutant  General. 
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LIAISON  INSTRUCTIONS  FOR  ALL  ARMS, 


INTRODUCTION. 

Liaison  (information  service)  Las  for  its  object  to  provide  for 
the  transmission  of  news,  orders,  reports,  requisitions,  and,  in  gen- 
eral, of  all  intelligence  necessary  to  secure  concentration  of  effort, 
and,  above  all,  harmony  of  action  between  the  infantry  and  the  ar-  • 
tillery.  Liaison  is  provided  for  between  the  different  elements  of  a 
command,  between  it  and  the  adjacent  commands,  and  between  the 
different  arms  of  the  service.  Thus  each  commander  is  enabled  to 
keep  himself  constantly  posted  as  to  the  condition  of  the  units  under 
his  orders  while  at  the  same  time  he  is  supplied  with  the  data  neces- 
sary for  his  decisions. 

Liaison  is  maintained  by: 

(a)  The  collection  of  information  (by  means  of  liaison  agents,  ob- 
servation on  land,  aerial  observation,  etc.). 

(b)  The  transmission  of  information  (by  telephone,  telegraph,  wire- 
less, searchlights,  various  methods  of  signaling — flags,  panels,  fire- 
works— transmission  agents,  carrier  pigeons,  etc.). 

This  service  is  established  by  operation  orders  which  specify  the 
work  to  be  done  and  make  known  to  each  man  on  this  duty  those 
units  of  his  own  arm  or  of  other  arms  of  the  service  with  which  he  is 
to  cooperate.  A general  plan  is  formulated  and  worked  out  in  all  its 
details  for  collecting  and  transmitting  information  in  the  various 
ways  above  enumerated. 

The  fact  that  the  adopted  methods  for  transmitting  information  have 
under  any  given  conditions  failed  of  their  purpose  will,  however,  not 
excuse  a commander  for  having  remained  in  ignorance  of  any  impor- 
tant change  in  the  situation  either  in  his  own  or  the  adjacent  commands, 
nor  for  having  failed  to  take  such  personal  action  as  the  course  of  events 
rendered  necessary. 

It  is  the  duty  of  each  commander  to  have  frequent  personal,  con- 
tact with  his  subordinates  and  to  satisfy  himself  by  his  own  observa- 
tion as  to  the  condition  of  his  command. 

When  units  of  different  arms  are  to  cooperate,  the  respective  com- 
manders are  required  to  come  to  an  understanding  on  the  ground 
itself  by  means  of  joint  reconnaissances. 
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CHAPTER  I. 

THE  COLLECTION  OF  INFORMATION. 

A.  LIAISON  AGENTS  OF  THE  COMMAND. 

SELECTION  OF  LIAISON  AGENTS. 

It  is  important  to  select  liaison  agents  with  care  from  men  who 
have  had  adequate  military  instruction  and  possess  good  judgment. 
“"Merely  instructing  them  in  advance  concerning  their  duties  will  not 
suffice,  as  they  must  be  capable  of  a judicious  use  of  their  own  ini- 
tiative in  deciding  upon  what  points  are  most  deserving  of  their  at- 
tention and  what  intelligence  is  worth  transmitting.  Whenever 
necessary  they  are  provided  with  special  means  of  transportation 
(horses,  bicycles,  or  motorcycles). 

Each  army,  army  corps,  and  division  details  a liaison  agent  (officer) 
for  duty  with  its  subordinate  units,  but  does  not  detail  one  for  duty 
with  its  superior  unit  unless,  exceptionally,  when  judged  advisable 
and  ordered  by  the  authority  in  command.  Within  the  brigade  it  is 
the  subordinate  unit  which  details  regularly  a liaison  agent  (officer, 
noncommissioned  officer,  or  private,  as  the  case  may  be)  for  duty 
with  the  superior  unit.  In  addition,  each  unit  details  a liaison  agent 
for  duty  with  the  adjacent  units. 

The  better  the  liaison  agents  are  acquainted  with  the  unit  to  which 
they  are  detailed,  with  its  organization,  its  officers,  its  material  and 
moral  condition,  its  terrain  of  action,  the  more  useful  is  the  part  they 
can  play.  It  is  therefore  advantageous  to  have  them  specialize  on 
some  definite  unit. 

DUTIES  OF  LIAISON  AGENTS. 

Agents  detailed  with  units  below  that  of  a brigade  are  usually 
only  transmission  agents  to  whom  only  simple  and  precisely  defined 
duties  are  assigned,  while  liaison  officers  detailed  with  brigades  and 
higher  units  are  required  to  keep  the  commander  informed  as  to  the 
condition  of  the  subordinate  units  from  every  point  of  view  and  as 
to  the  manner  in  which  the  orders  given  have  been  carried  out.  As 
these  agents  come  in  frequent  contact  with  the  troops,  they  are  also 
expected  to  furnish  the  commander  with  all  necessary  explanations 
concerning  such  points  in  the  orders  or  reports  as  require  a knowledge 
of  certain  details  for  their  exact  interpretation. 
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It  must  be  understoodj  bowever^  that,  in  addition  to  the  written 
or  verbal  reports  of  the  liaison  agents,  it  is  the  duty  of  the  commander 
of  the  superior  unit  to  get  his  information  by  personal  observation, 
as  far  as  practicable,  and  of  the  commander  of  the  subordinate  unit 
to  report  on  important  occasions,  without  intermediary  and  very 
fully,  to  his  immediate  superior  what  the  situation  is  and  what  his 
own  intentions  are — ^in  short,  to  assume  all  his  responsibilities. 

USE  or  CAVALRY  IN  LIAISON. 

Officers  and  noncommissioned  officers  of  cavalry  are  always  avail- 
able for  liaison  duty  whenever  their  constant  presence  with  their 
own  unit  is  not  required,  as,  for  instance,  during  the  attack  of  fortified 
positions  or  during  periods  of  passivity.  During  trench  warfare 
liaison  agents  have  duties  of  the  same  order  as  the  cavalry  during 
mobile  warfare. 

The  liaison  is  always  operating;  but,  except  during  operations, 
only  at  stated  intervals.  The  Haison  is  in  full  operation  from  the 
beginning  and  during  an  operation. 

B.  ARTILLERY  LIAISON  AGENTS  WITH  THE  INFANTRY. 

Liaison  agents  should  be  detailed  by  the  artillery  for  duty  with 
the  infantry,  for  the  artillery  can  not  act  advantageously,  unless  its 
liaison  with  the  infantry  it  is  to  support,  is  intimate.  Whenever 
possible  the  command  posts  of  the  infantry  and  artillery  should  be 
established  near  each  other,  but  in  any  case  frequent  contact  must 
take  place  between  the  infantry  and  artillery  commanders. 

THE  LIAISON  AND  OBSERVATION  DETACHMENT. 

Before  the  offensive  is  taken,  each  artillery  battalion  details  an 
officer  as  ^^chief  of  liaison’^  with  the  infantry  unit  (regiment,  brigade) 
it  is  ordered  to  support.  The  chief  of  liaison  accompanies  the  com- 
mander, and  his  duty  consists  in  keeping  the  artillery-battalion  com- 
mander informed  as  to  the  situation  and  needs  of  the  infantry  and 
in  transmitting  the  requests  of  the  infantry  in  a form  available  for 
use  by  the  batteries.  He  also  keeps  the  infantry  commander  in- 
formed as  to  the  support  the  artillery  can  give  him. 

The  chief  of  liaison  has  under  his  orders  a liaison  and  obseravtion 
detachment’^  consisting  of  observers  (sergeants),  scouts  and  liaison 
agents  (noncommissioned  officers  and  privates),  telephone  men  and 
signalers  with  the  requisite  materiel  (telephone  and  searchlight 
apparatus,  signaling  flags).  With  the  help  of  this  detachment,  the 
chief  of  liaison  keeps  himself  in  touch,  on  the  one  hand,  with  the 
33620°— 18 ^2 
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artillery-battalion  commander  and,  on  the  other  hand,  with  the  ad- 
vanced observers,  who  are  sergeants  of  his  detachment  detailed  by 
him,  as  far  as  practicable,  with  each  battalion  commander  of  the  first 
line.  He  should  pay  particular  attention  to  maintaining  perma- 
nently good  liaisons  between  the  different  elements  of  the  command. 

The  object  to  be  obtained  is  always  the  same,  namely,  to  make  sure 
that  at  the  right  time  the  infantry  shall  have  the  effective  support 
of  the  artillery.  Dining  defensive  periods  and  periods  of  passivity, 
the  liaisons  between  infantry  and  cavalry  are  organized  along  the 
above-mentioned  lines.  The  methods  of  liaison  to  be  adopted  will 
vary  in  importance  according  to  circumstances,  and  during  periods 
of  passivity  the  work  can  be  reduced. 

C.  OBSERVATION  ON  LAND. 

Although  nowadays  we  possess  such  potent  means  of  investigation 
as  observation  from  aeroplanes  and  balloons  and  aerial  photography, 
we  must,  nevertheless,  not  neglect  observation  on  land,  for  it  is,  in 
fact,  as  indispensable  as  ever.  It  is  able  to  furnish  information  not 
obtainable  by  aerial  observation,  which  is,  moreover,  only  inter- 
mittent. Observation  on  land  and  aerial  observation  supplement 
each  other  and  afford  reciprocal  checks. 

Land  observing  stations  are  either  command  observing  stations  or 
artillery  observing  stations.  The  latter  are  either  intelligence  observ- 
ing stations,  with  wide  fields  of  view  for  seeking  out  objectives,  par- 
ticularly enemy  batteries  in  action,  or  range-adjusting  observing  sta- 
tions, for  fire  control. 

The  latter  are  here  mentioned  only  for  the  sake  of  completeness, 
and  in  what  follows  only  command  observing  stations  will  be  con- 
sidered. It  should  be  noted,  however,  that  artillery  observing  sta- 
tions, especially  the  intelligence  observing  stations,  always  to  a cer- 
tain extent  participate  in  observations  for  the  command.  Con- 
versely, the  command  observing  stations  could,  the  occasion  arising, 
be  used  for  artillery  purposes. 

(a)  observation  during  periods  op  passivity. 

Information  about  the  enemy  is  needed  during  periods  of  passivity 
as  well  as  during  battle,  not  merely  to  guard  against  his  enterprises, 
but  above  all  to  inflict  upon  him  the  utmost  damage.  Observation, 
therefore,  does  not  cease  during  periods  of  passivity,  but  is  kept  up 
continuously.  Every  commander  must  strive  as  an  indispensable 
preliminary  to  the  attack  to  discover  where  and  when  the  enemy  is 
weakest.  Observation,  if  sufiiciently  patient  and  intense,  will 
always  end  by  securing  valuable  information,  permitting  the  inflic- 
tion of  losses  upon  the  enemy  by  ruthlessly  striking  his  weak  points 
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at  opportune  moments.  Such  information  may  relate  either  to  the 
routine  of  the  hostile  troops  (times  of  relief  and  arrival  of  supplies, 
times  and  places  of  work,  approaches  most  used,  etc.),  or  to  the 
enemy’s  defensive  measures  (new  works,  flank  defense  emplace- 
ments, and  positions  of  machine  guns,  trench  mortars,  command 
posts,  observing  stations,  etc,).  Each  unit  of  the  command  is  pro- 
vided with  one  or  more  observing  stations;  and  since  no  part  of  the 
enemy’s  terrain  visible  from  our  lines  should  be  allowed  to  escape 
scrutiny,  supplementary  observing  stations  are  established  when- 
ever necessary. 

Trench  warfare  is  neither  a truce  nor  a guard  duty;  it  is  a phase  of 
battle;  and  the  enemy  must  he  made  to  feel  that  a vigilant  hostility  faces 
him. 

Observation  project. — An  observation  project^  which  forms  a special 
subdivision  of  the  defense  project  of  the  sector  in  question,  regulates 
the  organization  and  operation  of  the  observing  stations.  This 
project  comprises — 

1.  A general  map  of  the  observing  stations,  showing  location  and 
field  of  view  of  each. 

2.  A diagram  of  the  telephonic  and  other  liaisons  established  be- 
tween the  observing  stations,  on  one  hand,  and  the  appropriate  com- 
mand posts  on  the  other. 

3.  Operation  regulations  (observing  stations,  whether  for  perma- 
nent or  temporary  occupancy,  personnel  of  each,  instructions  for 
the  transmission  of  intelligence,  to  what  extent  the  artillery  observ- 
ing stations  are  to  participate  in  observations  for  the  command, 
special  instructions  for  particular  observing  stations). 

4.  A panoramic  sketch  at  each  observing  station. 

In  order  to  exercise  as  effective  a scrutiny  as  possible  of  the  ene- 
my’s terrain,  and  yet  enable  the  personnel  on  observation  duty,  to 
be  reduced  to  the  minimum,  it  is  advisable  that  observing  stations 
for  permanent  (day  and  night)  occupancy  be  selected  only  after 
thorough  reconnaissances. 

Organization  of  observing  Nations. — ^Whenever  several  commands 
desire  the  same  location  for  the  establishment  of  their  respective 
observing  stations,  then  the  higher  command  (division,  corps,  or 
army  commander,  as  the  case  may  be)  intervenes  to  decide  the  ques- 
tions arising. 

In  the  establishment  of  observing  stations  particular  attention 
should  be  paid  to  concealment  (by  means  of  camouflage,  i.  e.,  arti- 
ficial disguise  of  the  station  and  its  approaches),  to  facility  of  obser- 
vation, and  to  protection  (by  bombproofing  the  station  or  at  least  by 
having  it  communicate  with  a bombproof  shelter) . 
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Every  precaution  should  be  taken  to  prevent  the  enemy  from 
locating  the  observing  stations.  For  this  purpose,  in  addition  to 
employing  camouflage,  it  is  directed  that  orders  be  posted  at  each 
station  entrance  prescribing  certain  precautionary  measures  which 
the  observers  are  to  enforce  with  the  utmost  strictness  upon  all 
visitors  regardless  of  their  rank.  Discipline  in  this  matter  can  not 
be  too  strict,  for  it  is  to  be  remembered  that  an  observing  station 
which  is  not  fired  upon  is  not  necessarily  one  that  has  escaped 
notice.  As  other  observing  stations  better  protected  or  better 
disguised  might  be  constructed  if  the  known  ones  were  molested, 
it  is  often  better  to  ignore  them  until  their  destruction  is  a matter 
of  real  import,  as,  for  instance,  previous  to  an  attack. 

Each  observing  station  is  provided  with — 

1.  The  necessary  equipment  for  observation. 

2.  A copy  corrected  to  date  of  the  battle  map  on  a scale  of  1/5,000, 
and,  if  necessary,  a copy  with  the  enemy’s  preparations  only  on  a 
scale  of  1/10,000  or  1/20,000. 

3.  A topographic  sketch  of  the  outlook  from  the  observing  station. 

4.  A panoramic  sketch  of  the  same. 

5.  An  ‘^observing  station  notebook”  for  the  immediate  recording 
of  all  observations. 

6.  Special  instructions  (sector  to  be  watched,  points  requiring 
special  attention,  transmission  of  information,  assignment  of  person- 
nel, tours  of  duty,  etc.). 

Personnel  of  the  observing  stations. — The  necessary  personnel 
is  selected  with  care  from  those  noncommissioned  officers  and 
privates  in  the  unit  to  which  the  observing  station  belongs  and  who 
possess  the  requisite  aptitudes.  The  commander  of  this  unit  is 
charged  with  their  training.  He  instructs  them  in  the  use  of  the 
observing  station  materiel,  directs  their  investigations  and  explains 
to  them,  by  concrete  examples  where  possible,  the  significance  of 
the  various  details  seen  in  the  enemy’s  lines.  Above  all  he  makes 
them  acquire  a thorough  acquaintance  with  their  sector  of  observa- 
tion by  means  of  a minute  study  of  the  terrain,  of  the  battle  map,  of 
the  photographs,  and  of  the  panoramic  sketch;  and  teaches  them  to 
explore  their  sector  methodically  and  to  record  their  observations 
fully  and  accurately. 

Duties  of  the  observers. — The  duties  of  the  observers  are  to  record 
all  manifestations  of  activity  by  the  enemy  and  all  peculiar  details, 
and  to  signal  at  once  any  indication  of  possible  preparation  for 
attack  by  the  enemy.  Every  day  at  a designated  hour  the  observers 
forward  their  reports  through  military  channels.  The  intelligence 
officer  of  each  regiment  examines  and  harmonizes  these  reports  and 
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submits  them  to  the  regimental  commander.  Those  of  sufficient 
interest  are  transmitted  to  the  superior  elements.  Items  in  the 
reports  relating  to  defensive  preparations  of  the  enemy  are  added  to 
the  copy  of  the  battle  map  to  scale  of  1/5,000  and  are  included  in  the 
next  edition  of  the  map. 

Coordination  of  the  work  of  observation. — It  is  very  necessary  that 
the  work  of  the  different  observing  stations  should  be  coordinated; 
for  instance,  the  distribution  of  duties,  the  adjustment  of  results  so 
as  to  verify  intelligence  received  from  other  sources,  etc.  This 
work  of  coordination  is  done  in  the  army  and  the  army  corps  by  the 
chief  of  the  second  bureau,  in  the  division  and  the  brigade  by  some 
designated  staff  officer,  and  in  each  regiment  by  the  intelligence 
officer.  These  officers  are  expected  to  keep  their  respective  com- 
manders informed  as  to  the  liaison  work  that  is  being  done.  In  order 
"that  the  observations  may  be  as  productive  of  results  as  possible,  these 
officers  are  required  to  furnish,  while  on  the  ground,  to  the  com- 
mander of  the  different  units  for  the  use  of  their  observers,  any 
information  from  other  sources  that  might  be  of  value,  and  to  stimu- 
late the  zeal  of  the  observers  by  telling  them  what  use  the  com- 
mander has  made  of  the  information  in  their  reports.  To  fulfill 
these  duties  properly  they  must  acquire  a thorough,  acquaintance 
with  their  sector  and  must  therefore  visit  the  observing  stations 
frequently. 

Observing  stations  for  reconnoitering  enemy  terrain. — Aeroplane 
observers,  balloon  observers,  and  artillery  officers  should  have 
frequent  personal  contact  with  the  commanders  of  those  infantry 
units  for  which  they  are  working  and  should  study  the  terrain  with 
them,  not  merely  on  photographs  and  on  the  battle  map,  but  in  the 
observing  stations  also. 

At  least  one  officer  of  each  headquarters  staff  should  be  so  familiar 
with  the  details  of  the  terrain  in  front  of  his  unit  that  in  case  of 
offensive  or  defensive  action  he  could  himself  be  useful  as  an  ob- 
server. In  order  to  become  thoroughly  acquainted  with  the  enemy’s 
terrain  opposite,  both  staff  and  regimental  officers  must  make  use  of 
all  observing  stations,  including  those  of  the  adjacent  units,  which 
have  an  outlook  on  the  terrain  in  question. 

(b)  observation  during  battle. 

Observation  on  land  during  battle  is  organized  along  the  lines 
above  given  for  observation  during  periods  of  passivity.  Every 
commander  of  a small  unit  selects  an  observing  station  that  will 
permit  him  to  keep  track,  as  far  as  possible,  of  all  visible  occurrences 
in  his  zone  of  action.  To  insure  continuity  of  observation,  both  in 
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time  and  space,  the  commander  will,  if  necessary,  detail  additional 
observers  among  whom  he  apportions  the  work  so  that  it  can  be 
carried  on  uninterruptedly.  Whenever  practicable  reserve  units 
also  should  follow  the  progress  of  events  visible  in  the  zone  in  which 
they  may  become  engaged.  The  probable  location  of  the  observing 
stations  and  of  the  command  posts  can  be  determined  in  advance 
from  a study  of  the  zone  of  attack.  They  should  be  near  each  other, 
the  selection  of  the  observing  stations  taking  precedence  over  that 
of  the  command  post.  The  location  of  the  latter  should,  however, 
be  such  as  not  to  make  it  too  difficult  for  aviators  to  drop  their 
weighted  messages.  It  should  never  be  forgotten  that  any  vacilla- 
tion in  the  selection  of  the  command  post  delays  to  that  extent  the 
establishment  of  all  liaisons.  The  above  directions  apply  also  to  the 
division,  subject,  however,  to  the  condition  that  it  is  essential  for 
the  division  commander  to  -have  good  liaisons  with  his  subordinate 
units,  with  his  artillery,  and  with  the  aeronautical  elements  under 
his  command. 

If  the  terrain  is  such  that  good  observing  stations  with  wide  fields 
of  view  are  available,  then  the  observation  system  as  organized 
within  the  divisions  is  supplemented  by  command  observing 
stations  for  the  superior  units  (with  specially  detailed  officers  as 
observers)  and  by  suitably  selected  intelligence  observing  stations 
for  the  artillery. 

Observers  should  note  the  troop  movements  and  the  artillery 
activities  on  both  sides,  in  short,  follow  the  progress  of  battle;  they 
should  also  observe  the  signals  of  the  advance  elements,  and,  if 
occasion  arises,  transmit  them  or  repeat  them  according  to  their 
instructions. 

D.  AERIAL  OBSERVATION. 

Observers  in  aeroplanes  and  in  balloons  have  an  advantage  over 
observers  on  land  in  that  they,  the  aerial  observers,  are  able  to 
inspect  all  of  the  terrian  of  interest  to  the  command.  Further- 
more, mth  the  means  of  transmission  which  are  available  between 
the  aeroplane  and  the  ground,  the  observing  aviator  is  able  to  trans- 
mit rapidly  not  only  the  information  he  has  collected,  but  also 
such  orders  or  other  intelligence  as  any  element  of  the  command 
desires  to  have  communicated  to  a subordinate  element.  In  addi- 
tion, by  means  of  aerial  photography,  observers  in  aeroplanes  can 
secure  information  of  great  importance  to  all  elements  of  the  com- 
mand concerning  the  preparations  and  activities  of  the  enemy.  In 
general,  however,  the  duties  of  observers  in  aeroplanes  and  balloons 
are  similar  to  those  of  observers  on  land. 
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(a)  aerial  observation  during  periods  op  passivity. 

The  disadvantage  of  aerial  observation  is  that  it  is  never  con- 
tinuous. This  can  be  largely  remedied,  however,  by  employing 
reconnaissances  and  photographic  surveys,  according  to  a pre- 
determined plan,  to  scrutinize  systematically  the  enemy’s  activities 
and  preparations  of  all  kinds. 

The  same  considerations  apply  here  as  were  given  for  observation 
on  land,  the  object  being  to  have  always  on  hand  recent  photo- 
graphs, charts  of  the  enemy’s  works,  battle  plans  corrected  to  date, 
etc.;  in  fact,  all  information  required  for  the  preparation  of  an 
attack. 

(b)  aerial  observation  during  battle. 

During  the  period  of  preparation  for  offensive  action  aerial  ob- 
servers are  intensely  active,  and  photography  acquires  a special 
importance  as  an  aid  to  the  artillery  in  its  work  of  demolition. 

During  battle  aerial  observers  maintain  liaisons  between  the  com- 
mand and  its  subordinate  elements  for  the  transmission  of  informa- 
tion or  orders;  they  also  watch  the  enemy  in  the  zone  of  action, 
and  accompany  the  infantry,  besides  making  such  reconnaissances 
as  the  command  may  direct. 

Thus  in  an  army  corps,  for  instance,  these  duties  may  be  dis- 
tributed in  the  following  manner: 

Aeroplanes. — {a)  Patrol  aeroplanes^^  transmit  to  division,  brigade, 
and  regimental  commanders  any  information  of  value  to  them  con- 
cerning the  situation  of  their  own  unit,  of  the  adjacent  units,  or  of 
the  enemy.  This  is  done  by  means  of  dropped  messages,  sketches, 
or  photographs.  They  also  transmit  any  orders  of  the  commander 
of  the  higher  unit,  using  for  this  purpose  dropped  messages,  cartridge 
signals  agreed  upon,  or  any  other  method.  (6)  One  command 
aeroplane’*  for  each  army  corps  follows  the  general  progress  of  the 
battle,  makes  observations  in  the  zone  assigned  it,  and  reports 
upon  the  distribution  of  the  enemy’s  forces,  upon  indications  of 
counter  attacks,  etc.  (c)  One  infantry  contact  aeroplane”  for  each 
division  follows  the  progress  of  the  advanced  and  reserve  elements, 
observes  and  transmits  the  signals  of  the  firing  line  and  of  the  com- 
mand posts,  and,  in  short,  reports  upon  everything  that  is  happening 
in  the  vicinity  of  the  firing  line. 

Balloons. division  balloons  attached  to  each  division  for 
observing  the  artillery  fire,  act  during  the  attack  as  ^Hnfantry 
balloons  ” following  the  progress  of  the  infantry,  noting  the  position 
of  the  firing  line,  and  transmitting  signals.  In  addition  a command 
balloon”  may  be  charged  with  the  duty  of  observing  the  progress 
of  the  battle  and  of  reporting  directly  to  the  corps  commander. 
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(c)  THE  FUNCTIONING  OF  LIAISON. 

The  duties  of  observers,  as  above  outlined,  presuppose  that  the 
observer,  on  one  hand,  and  the  firing  fine  and  command  post,  on  the 
other,  possess  means  of  communicating  with  each  other.  Never- 
theless, these  communications  should  be  simple  ones,  for  by  attempt- 
ing to  obtain  too  much  from  the  observer  the  risk  is  run  of  imperiling 
the  execution  of  the  essential  portions  of  his  work. 

Infantry. — Signals  from  the  infantry  to  the  contact  aeroplane  or 
the  infantry  balloon  are  made  by  the  firing  fine  and  by  the  bat- 
talion, regimental,  brigade,  and  division  command  posts.  The 
firing  line  must  indicate  its  position  to  the- aeroplane  or  balloon  by: 
(a)  The  most  trustworthy  method  is  by  the  use  of  Bengal  lights  of 
a predetermined  color.  These  lights  should  be  plainly  visible  to 
the  aeroplane  and  the  balloon,  but  hidden  from  the  enemy  by  being 
screened  or  placed  in  shell  holes,  {h)  Another  position  indicating 
method  is  by  ground  signaling  with  ^‘location’’  panels  (panneaux 
de  jalonnement).  At  the  aeroplane’s  request  the  signaler  alter- 
nately shows  and  hides  his  panel  several  times  so  that  the  aviator 
may  not  mistake  it  for  an  abandoned  panel  or  for  an  accidental 
white  spot.  The  signaler  then  displays  his  panel  for  not  over  15 
minutes,  or  until  the  aeroplane  replies  ^‘Understood.”  (c)  In  de- 
fault of  Bengal  fights  and  “location”  panels  the  firing  fine  indicates 
its  position  by  any  available  means,  such  as  searchlights  emitting 
series  of  alternately  short  and  long  flashes,  waving  of  handkershiefs 
use  of  overcoat  finings,  pocket  mirrors,  etc. 

The  position  of  the  firing  fine  is  indicated  whenever  the  aeroplane 
requests  it,  which  he  does  by  making  a signal,  if  possible,  a sound 
signal,  followed  by  a cartridge  signal.  The  position  is  also  indicated 
when  a fine  agreed  upon  in  advance  is  reached,  as  for  instance,  the 
objective  or  one  of  several  successive  objectives.  Finally  it  is  indi- 
cated upon  the  initiative  of  the  company  commander  whenever  his 
unit  can  no  longer  advance,  or  when,  after  having  been  obliged  to 
retire,  it  has  succeeded  in  digging  in.  In  the  latter  case  it  is  advan- 
tageous to  employ  Bengal  lights,  either  alone  or  in  combination  with 
panels,  so  as  to  be  certain  to  .attract  the  attention  of  the  aeroplane. 

In  order  to  prevent  confusion  it  is  forbidden  to  use  Bengal  lights  or 

location^’  panels  anywhere  except  on  the  first  line. 

The  battalion,  regimental,  brigade,  and  division  command  posts  also 
indicate  their  location  to  the  aeroplane  and  the  balloon.  This  is 
done  by  “identification”  panels  (different  for  units  of  different 
orders)  laid  upon  the  ground.  (Though  the  normal  means  of  com- 
municating with  the  balloon  is  the  searchlight,  yet  panels  can  be 
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seen  by  it  if  given  a sufficient  inclination . ) Panels  designating  units 
of  the  same  order  may  be  given  special  marks  to  distinguish  them 
from  one  another. 

The  different  command  posts  communicate  with  the  aeroplane 
and  the  balloon  by  means  of  searchlights,  ‘‘window-shutter’’  panels 
(panneaux  a persienne),  or  by  means  of  certain  conventional  ground 
signals  consisting  of  different  combinations  of  the  “identification” 
panel  of  the  given  unit  with  the  rectangular  panel  indicating  a com- 
mand post.  The  “identification  ” panels  are  displayed  either  when 
the  aeroplane,  by  means  of  a sound  signal,  requests  it,  or  when,  upon 
its  own  initiative,  the  command  post  wishes  to  attract  the  aeroplane’s 
attention.  These  panels  are  removed  as  soon  as  the  aeroplane 
replies,  “Understood.”  Communications  to  the  balloon  are  always 
preceded  by  the  call  of  the  sending  station. 

The  infantry  contact  aeroplane. — ^The  infantry  contact  aeroplane 
carries  permanent  distinctive  signs  such  as  colored  bands,  rows  of 
lights,  etc.,  and  in  addition  makes  itself  known  by  a signal  of  identi- 
fication, namely,  its  cartridge  call.  All  the  men  in  the  units  for 
which  the  aeroplane  works  should  be  familiar  with  its  shape,  its 
characteristics  and  the  signals  it  uses  in  communicating  with  the 
infantry.  On  the  other  hand  the  aeroplane  should  be  constantly 
on  the  alert  to  aid  the  infantry,  noting  its  exact  position  and  its 
needs,  which  it  should  communicate  as  soon  as  possible  to  the  com- 
mand and  to  the  artillery.  The  contact  aeroplane  circles  above  the 
advanced  elements  at  a lower  altitude  than  the  other  aeroplanes, 
and  never  above  1,200  meters;  but,  though  in  certain  cashes  it  may 
descend  quite  low,  it  never,  except  in  case  of  necessity,  risks  itself 
below  800  meters. 

The  aeroplane  communicates  with  the  infantry  elements  by  means 
of  a small  number  of  signals  made  with  blank  cartridges;  these  sig- 
nals are,  whenever  possible,  preceded  by  a sound  signal  followed  by 
the  cartridge  call.  Blank  cartridges,  unless  by  special  order,  are 
used  by  the  aeroplane  only  for  the  purpose  of  communicating  with 
the  advanced  elements  of  the  infantry;  this  is  to  prevent  confusion. 
These  cartridge  signals  are  always  made  from  an  altitude  exceeding 
300  meters,  in  order  that  they  may  not  be  confused  with  the  signals 
made  by  the  infantry. 

The  aeroplane  notes  the  positions  of  the  firing  line  and  of  the  com- 
mand posts  by  the  means  indicated  above,  and  picks  up  the  signals 
made  by  the  advanced  elements.  These  are  usually  signals  made 
with  rockets  or  cartridges,  though  a small  number  of  signals  may  be 
made  with  searchlights,  window-shutter  panels,  etc. 
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The  contact  aeroplane  transmits  by  wireless  information  that  is 
urgent,  particularly  that  relating  to  artillery  fire,  such  as  requests 
to  fire  and  to  increase  the  range;  also  information  about  the  position 
of  friendly  troops,  etc.  These  transmitted  messages  are  received  by 
the  command  posts  of  the  corps,  division,  and  brigade,  by  the  artil- 
lery battalions  concerned,  and  by  the  command  posts  of  the  adja- 
cent divisions. 

Other  information  for  the  division  and  corps  command  posts  the 
aeroplane  communicates  by  means  of  dropped  messages.  More  com- 
plete information  than  it  is  possible  to  send  by  wireless  can  thus  be 
furnished;  for  instance,  the  aviator  can  record  upon  'previously 
prepared  sketch  maps  the  precise  position  of  the  firing  line  and  of 
those  command  posts  he  identifies. 

The  information  furnished  by  the  aeroplane  is  supplemented, 
upon  landing,  by  a report  which  the  observer  himself  telephones  to 
the  division. 

The  infantry  balloon. — The  division  balloon  maintaining  communi- 
cation with  the  infantry  carries,  attached  to  its  rear,  one  or  more 
streamers,  as  a distinctive  sign,  and,  if  kept  in  the  air  at  night,  it 
indicates  its  presence  by  a row  of  lights  shown  at  regular  intervals. 

The  balloon  receives  the  signals  made  either  by  the  firing  line  or 
by  the  battalion  or  regimental  command  posts,  and  replies  by  means 
either  of  a searchlight  or  of  a cyfinder  capable  of  being  unwound  and 
wound  at  will,  thus  permitting  of  signals  corresponding  to  dots  and 
dashes.  As  a rule  these  replies  are  limited  to  two,  ‘‘Understood^’ 
and  “Repeat,’’  preceded  by  the  station  call  of  the  station  addressed. 

The  command  posts  with  which  the  infantry  must  maintain  liaison 
are  connected  with  the  balloon  by  telephone.  The  balloon  observer 
transmits  his  own  observation  reports  as  well  as  the  communications 
sent  him  to  the  telephone  man  on  duty  below,  who  immediately 
records  and  forwards  these  messages  to  the  command.  If  haison 
by  telephone  fails,  either  because  the  line  has  been  cut  or  has  not 
yet  been  established  (owing  perhaps  to  a rapid  displacement  of  the 
front),  then  the  observer  sends  his  communications  by  wireless. 
In  such  cases  liaison  by  telephone  should  be  reestablished  or  installed 
as  rapidly  as  possible,  so  as  to  reduce  the  employment  of  wireless  by 
the  balloon  to  a minimum  not  only  in  order  to  secure  the  advantages 
of  liason  by  telephone  but  also  in  order  to  interfere  as  little  as  possi- 
ble with  the  work  of  the  aeroplanes. 

I'nstructions  to  he  given  in  operation  orders. — Operation  orders 
should  always  indicate — 

The  zones  of  observation. 

The  hour  when  aeroplanes  and  balloons  are  to  begin  observations. 


LIAISON  INSTETJCTIONS  FOB  ALL  ARMS. 


19 


The  eventual  locations  of  the  different  command  posts. 

The  station  signals  of  the  different  command  posts,  and,  if  need  be, 
the  distinctive  marks  of  their  ‘identification”  panels. 

The  method  to  be  adopted  by  the  firing  line  in  signaling  its  posi- 
tion during  the  operation  contemplated. 

The  conditions  as  to  time  and  locality  under  which  the  signals 
are  to  be  made. 

The  supplementary  conventional  signals  which,  the  • occasion 
arising,  may  be  employed  during  the  operation. 

The  conditions  under  which  information  will  be  transmitted. 

The  conditions  under  which  observations  will  cease. 

Reconnaissances  and  previous  understandings. — Missions  of  observa- 
tion for  the  benefit  of  the  infantry  can  be  executed  advantageously 
only  by  experienced  observers  who  have  made  a profound  study  of 
the  operation  orders  (or  of  the  defense  project)  and  of  the  terrain. 

Previous  understandings  are  always  necessary,  as  teamwork  is  a 
capital  factor  of  success.  Thus,  for  offensive  action  against  a fortified 
position,  it  is  essential  that  the  aeroplane  and  balloon  observers 
should  supplement  any  knowledge  of  the  situation,  which  aerial 
observation  and  study  of  the  operation  orders  has  given  them,  by 
reaching  an  understanding  on  the  ground  itself  with  the  infantry 
commanders  to  the  grade  of  battalion  commander  at  least,  and  should 
study  with  them  the  zone  of  observation  on  the  battle  map,  on 
photographs,  and  in  the  observing  stations. 

It  is  also  advisable  to  have  both  staff  oflGlcers  and  infantry  officers 
make  aerial  reconnaissances. 


CHAPTER  II. 

THE  TRANSMISSION  OF  INFORMATION. 

Though  each  of  the  various  methods  of  transmitting  information 
considered  in  these  instructions  has  been  tried  under  the  most 
diverse  circumstances,  and  though  each  one  has  at  one  time  or  an- 
other proven  itself  as  efficient  as  could  be  expected,  yet  no  one 
method,  as  experience  has  shown,  is  absolutely  reliable.  Therefore 
the  frequent  use  of  all  methods  of  transmitting  is  necessary.  Troops 
in  battle  will  use  those  methods  only  which  are  familiar  to  them  through 
practice^  hence  the  daily  or  at  least  very  frequent  use,  even  if  only  as  a drill, 
of  all  the  regulation  methods  of  transmission  is  obligatory.  Nothing  can 
be  safely  left  to  be  improvised;  and  while  provision  should  be  made  for 
the  possible  use  of  all  available  methods,  yet  each  separate  method  should 
be  organized  as  though  it  alone  were  to  suffice.  With  the  failure  of  any 
particular  method  recourse  can  then  be  had  without  delay  to  each 
of  the  others  in  succession  if  iiecessary. 

Officer  or  N,  C.O,  charged  with  liaison. — As  all  the  various  methods 
of  transmitting  information  have  the  same  ends  in  view,  they  should 
be  coordinated.  For  this  purpose  on  every  headquarters  staff  some 
officer  is  charged  with  all  that  relates  to  the  organization  and  opera- 
tion of  the  liaisons.  In  the  regiment  the  officer  so  charged  is  the 
telephone  officer  as  chief  of  liaison,  while  in  the  battalion  it  is  a non- 
commissioned officer. 

A.  THE  TELEPHONE  NET. 

The  telephone  nets  in  an  army  are  (1)  a primary  net  known  as  the 
army  net,  and  (2)  army  corps  nets  which  are  secondary  nets,  connected 
with  and  subordinate  to  the  army  net. 

The  army  net. — The  army  net  comprises  two  distinct  nets,  namely: 

First.  A primary  command  net  to  insure  the  liaisons  of  the  com- 
mand as  far  as  the  army  corps  command  posts. 

Second.  A primary  firing  net  for  the  artillery. 

The  general  organization  of  the  army  net  is  as  follows: 

First.  Dense  sheaves  of  wires,  parallel  with  and  perpendicular  to 
the  front,  connect  together  a certain  number  of  main  centrals  estab- 
lished near  the  principal  headquarters  and  command  posts. 

Second.  Well-protected  branch  lines  are  pushed  forward  to  the 
centrals  of  the  artillery  commands. 
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To  insure  that  the  immediate  transmission  of  certain  communica- 
tions shall  be  permanently  possible,  all  necessary  arrangements  are 
made  in  the  main  centrals  so  that,  the  necessity  arising,  the  certain 
lines  can  be  looped  and  direct  connection  obtained.  The  great 
advantage  is  thereby  secured  of  being  able  to  divide  the  lines  into 
sections  and  thus  secure  alternate  circuits  in  case  of  disarrangement, 
an  advantage  not. obtainable  when  long  direct  circuits  are  used. 

Owing  to  the  special  necessities  of  the  air  service,  a certain  number 
\of  lines  are  permanently  reserved  for  its  use.  During  important 
actions  these  liaisons  are  organized  as  indicated  in  Appendix  XI. 

The  general  plan  of  the  army  net  is  prepared  by  the  chief  of  the 
telegraph  service  of  the  first  line,  who  takes  into  consideration  the 
requirements  of  the  larger  units,  of  the  artillery,  of  the  air  service, 
and  of  the  various  other  services.  It  is  approved  by  the  chief  of  staff 
of  the  army. 

The  army  net  is  constructed,  maintained,  and  operated  by  the 
telegraph  pioneers  of  the  army. 

It  is  available  for  the  use  of  the  various  army  elements,  who  con- 
nect with  its  centrals  by  special  lines  as  short  as  possible.  The  cen- 
trals equipped  with  perfected  apparatus  and  served  by  a trained 
personnel  can  give  these  special  lines  any  desired  connections, 
whether  in  depth  or  laterally. 

The  use  of  the  army  net  is  obligatory  for  the  artillery  elements 
and  their  observation  agencies,  whether  land  or  aerial  (balloons, 
aero  squadrons);  this  is  due  to  the  difficulty  the  artillery  would 
otherwise  have  in  constructing  and  above  all  in  maintaining  direct 
lines. 

The  army  corps  net. — The  army  corps  net  comprises — 

1.  A command  net. 

2.  An  artillery  net. 

The  command  net  connects — 

1.  The  army  command  posts  with  the  division  command  posts, 
and  the  latter  with  the  brigade  command  posts. 

2.  The  brigade  command,  posts  with  their  subordinate  units, 
down  to  battalions  at  least. 

3.  The  infantry  units  (regiment  or  battalion)  with  the  artillery' 
supporting  them. 

These  liaisons  are  supplemented  by  all  the  lateral  liaisons  that 
may  be  needed. 

The  command  net  is  established  and  operated — 

I.  By  the  telegraph-pioneer  units  of  the  army  corps  and  of  the 
division  between  the  army  corps  command  posts,  inclusive,  and  the 
brigade  command  posts. 
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2.  By  the  infantry  telephone  squads  from  the  brigade  command 
posts  on. 

The  brigade  centrals  are  at  the  junction  of  the  lines  constructed, 
on  the  one  hand,  by  the  telegraph-pioneer  units  and,  on  the  other 
hand,  by  the  infantry  telephone  squads.  They  are  operated  by 
pioneers  of  the  telegraph  section  of  the  division,  reinforced  by  tele- 
phone men  selected  from  the  regiments  of  the  brigade. 

The  artillery  net  connects — 

1.  The  commander  of  the  army  corps  artillery  and  the  com- 
manders of  artillery  commands,  subcommands,  battalions,  and  bat- 
teries with  one  another  and  with  their  respective  observing  stations. 

2.  The  commanders  of  artillery  commands,  subcommands,  and 
battalions  with  the  infantry  units  which  it  is  their  mission  to  support. 

The  artillery  net  is  established  and  operated — 

1.  By  the  telegraph  pioneers  as  far  as  the  centrals  of  the  artillery 
commands. 

2.  By  the  artillery  telephone  men  from  there  on. 

The  centrals  of  the  artillery  commands  are  at  the  junction  of  the 
lines,  constructed,  on  the  one  hand,  by  the  telegraph-pioneer  units 
and , on  the  other  hand , by  the  artillery  telephone  squads.  They  are 
operated  by  telegraph  pioneers  reinforced  by  artillery  assistants. 

The  preliminary  plan  for  the  army  corps  net  is  prepared  by  the 
chief  of  the  telegraph  service  of  the  army  corps,  who  for  this  purpose 
secures  the  recommendations  of  the  divisions,  of  the  artillery  and  of 
the  air  service,  and  receives  his  technical  instructions  from  the  chief 
of  telegraph  service  of  the  first  line  of  the  army.  The  plan  is  finally 
approved  by  the  chief  of  staff  of  the  army  corps. 

The  army  corps  net  is  connected  with  the  army  net  by  numerous 
special  lines  which  terminate  at  the  army  centrals  and  insure  the 
reciprocal  overlapping  of  both  nets. 

This  mutual  overlapping  allows  any  element  of  the  army  or  of  the 
army  corps  to  obtain  easily  any  desired  line  of  communication  whether 
in  depth  or  laterally. 

The  establishment  in  the  zone  of  the  army  net  of  special  lines 
other  than  those  above  mentioned  is  prohibited,  except  by  special 
authorization  of  the  chief  of  telegraph  service  of  the  first  line. 

During  battle  each  commander  of  a unit  with  a telephone  personnel 
gives  the  orders  necessary  for  establishing  the  liaisons  he  is  charged 
with. 

Important  remarks . — The  command  must  see  to  it  that  a complete 
understanding  exists  between  the  officers  of  the  telegraph  service 
and  the  telephone  officers  of  the  line.  This  is  essential  to  insure  that 
the  construction  and  operation  of  the  different  telephone  nets  may 
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be  carried  on  under  the  best  conditions,  and  more  especially  that 
no  lines  either  useless  or  difficult  to  supervise  be  constructed.  The 
desire  for  more  rapid  means  of  communication  leads  to  an  abuse  of 
direct, lines y the  construction  of  which  is  often  not  justified  by  their 
importance  and  the  supervision  of  which  is  usually  very  difficult. 
Direct  lines  are  always  uncertain,  and  rather  than  add  to  their  num- 
ber experience  has  shown  that  it  is  better  to  rely  upon  the  primary 
net  which  is  well  constructed  and  supervised. 

The  telephone  routes  should  be  carefully  studied,  and  all  lines 
should  be  grouped  in  a small  number  of  important  branches,  arranged 
in  order  upon  suitable  supports,  and  labeled.  This  facilitates  super- 
vision and  repair. 

The  different  army  corps  nets  are  constructed  according  to  circum- 
stances as  aerial  lines,  as  protected  lines  (trenches,  conduits)  or  as 
buried  lines.  The  regimental  telephone  squads  construct  such  fines 
as  require  special  protection  under  the  direction  of  an  officer  or  non- 
commissioned officer  of  the  telegraph  service. 

The  greatest  precaution  must  be  taken  to  prevent  the  enemy  from 
surprising  our  communications.  All  fines  must  be  laid  with  double 
wires  for  at  least  2,000  meters  behind  the  first  fine  and  must  be  per- 
fectly insulated.  The  telephone  must  not  be  used  more  than  is 
absolutely  necessary.  Moreover,  no  matter  what  precautions  may 
have  been  taken,  not  the  slightest  allusion  must  he  made  over  the  tele- 
phone to  any  facts  the  knowledge  of  which  would  he  of  value  to  the  enemy 
{relief Sy  numbers  of  the  units,  proposed  operations,  losses,  etc.),  unless  a 
telephone  cipher  code  be  used.  Even  then  great  prudence  should 
be  exercised  in  sending  important  communications,  for  codes  are 
never  absolutely  safe. 

The  density  of  the  telephone  net  can  not  be  indefinitely  increased, 
owing  to  the  limited  means  available  and  to  the  technical  difficul- 
ties of  maintaining  and  operating  too  developed  a net.  Any  exten- 
sion of  the  telephone  net  out  of  proportion  to  its  needs  can  be  pre- 
vented by  enforcing  upon  all  units  strict  discipline  as  to  the  use  of 
the  telephone.  The  efficiency  of  the  net  is  thereby  more  surely 
increased  than  by  a multiplication  of  circuits. 

The  following  general  rules  should  be  observed: 

Urgent  messages  only  should  be  sent  by  telephone. 

The  telephone  must  not  he  used  for  matters  which  should  have 
been  handled  in  writing.  The  abuse  of  the  telephone  shows  lack 
of  forethought. 

The  form  of  telephone  messages  and  telegrams  should  be  stand- 
ardized. 
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The  length  of  communications  should  be  regulated  and  rules  of 
priority  should  be  established. 

The  number  of  telephones  assigned  to  a given  authority  should  be 
reduced  to  the  minimum  really  necessary. 

B.  TELEGRAPHY  BY  WIRELESS  AND  BY  EARTH  CONDUCTION. 

In  certain  cases  specially  important  telephone  lines  may  be  sup- 
plemented by  portable  wireless  outfits.  In  sectors  where  the  anten- 
nae for  wireless  can  not  be  kept  up,  owing  to  bombardment,  it  is 
advisable  to  use  telegraphy  by  earth  conduction,  the  entire  installa- 
tion for  which  can  be  buried. 

As  a rule  liaisons  of  this  character  connect  the  division  command 
posts  with  the  brigade  or  regimental  command  posts  and  are  installed 
by  the  telegraph  officers  of  the  division  under  the  immediate  direc- 
tion of  the  telegraph  service  of  the  army. 

In  any  case  the  number  of  wireless  stations  and  of  earth  conduc- 
tion stations  to  be  installed  simultaneously  must  be  limited  to  a 
maximum  of  two  wireless  sending  stations  and  two  earth  conduction 
sending  stations  for  each  division.  This  is  because  of  the  interfer- 
ence of  these  stations  with  each  other,  and  also  because  the  portable 
wireless  stations  interfere  with  the  aeroplane’s  wireless,  while  the 
earth  conduction  stations  interfere  with  telephone  copimunication 
and  with  the  special  listening  posts. 

The  limited  efficiency  of  these  liaisons,  and  the  necessity  for  using 
a cipher  or  a conventional  code  (neither  of  which  is  absolutely  safe) 
is  the  reason  why  wireless  from  the  ground  and  telegraphy  by  earth 
conduction  are  considered  exceptional  methods,  to  be  employed 
only  in  case  the  telephone  lines  are  broken,  and  for  urgent  and  very 
short  messages. 

C.  SEARCHLIGHT  SIGNALS. 

Searchlight  signals  should  always  be  arranged  for  in  order  to 
supplement  important  telephone  lines  or  to  extend  beyond  the 
telephone  system  until  the  latter  can  be  pushed  to  the  front  lines. 
This  extension  is  especially  necessary  during  battle,  in  order  to  insure 
that  the  advancing  elements  and  the  artillery  observers  shall  have 
immediate  liaison  with  the  rear. 

Liaisons  to  he  provided. — Liaisons  within  the  division,  as  far  as 
the  most  advanced  infantry  elements. 

Liaisons  within  the  artillery,  as  far  as  the  observing  stations. 

Infantry-artillery  liaisons. 

Eventually,  liaisons  between  the  division  and  army  corps  com- 
mand posts. 
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Remarks. — The  employment  of  searchlight  signals  should  always 
be  according  to  a plan  worked  out  for  all  the  elements,  so  that  each 
searchlight  station  shall,  as  far  as  possible,  be  able  to  sight  the  proba- 
ble locations  of  its  answering  stations  and  shall  know  their  calls. 

When  the  terrain  permits,  it  is  ad^dsable  to  establisE.  one  or  more 
searchlight  centrals,  to  receive  regularly  the  messages  of  certain 
designated  stations,  and  to  receive  contingently  those  of  the  advanced 
stations  wliich  are  unable  to  sight  their  answering  stations. 

As  a rule  these  liaisons  (by  searchlight)  are  established  from 
front  to  rear.  But  a liaison  is  not  reliable  unless  bilateral — ^that 
is,  unless  it  is  such  as  to  permit  the  receiving  station  to  acknowledge 
and  answer  communications.  On  the  other  hand,  searchlight 
signals  toward  the  front  lines  are  apt  to  attract  the  enemy’s  fire  or 
be  intercepted. 

Such  being  the  case,  communications  sent  in  the  enemy’s  direc- 
tion should,  as  a rule,  be  limited  to  simple  statements,  such  as 
acknowledgments  of  receipt  of  message  or  request  to  repeat.  Such 
information  can  be  given  by  a short  searchlight  signal  or  by  a car- 
tridge or  rocket  signal.  All  lines  should,  as  far  as  possible,  be  direct 
ones;  that  is,  be  without  intermediate  stations. 

In  case  of  communication  being  established  with  a fixed  station^ 
the  interception  of  messages  from  the  rear  can  often  be  prevented  by 
reducing  the  luminous  sheaf  by  means  of  a tube,  or  of  a screen,  with 
a small  opening.  Obstacles  wMch  appear  to  intercept  the  luminous 
rays  can  often  be  avoided  by  slightly  moving  the  stations  in  question, 
or  by  trimming  the  trees,  by  notcliing  a crest,  slope,  etc. 

The  darker  the  background  of  an  apparatus,  the  more  visible  its 
light  signals.  Stations  should  therefore  be  estab fished  in  front  of 
hedges  or  clusters  of  trees,  and  should  not  be  placed  against  a back- 
ground of  sky,  white  surface,  or  fight  colored  terrain.  The  mirror 
should  not  be  exposed  to  direct  sunlight,  as  the  reflection  produces 
the  illusion  of  a fixed  fight  and  prevents  the  reading  of  the  signals, 
Care  should  be  taken  to  place  the  apparatus  in  the  shade  or  to  pro- 
tect it  by  a screen. 

D.  SEMAPHORE  AND  PANEL  SIGNALING. 

Semaphore  signaling. — Signals  made  with  the  arms  or  more  usually 
with  flags  or  other  analogous  objects  are  useful  in  certain  cases. 
Either  the  Morse  code  or  conventional  signals  are  employed.  (See 
Appendix  I.) 

Panel  signaling. — Panels  of  all  kinds  are  primarily  for  the  puxpose 
of  communicating  with  the  aeroplanes  and  the  balloons.  However, 
3362D®— IS 4 
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'‘window-shutter”  panels,  if  placed  at  a suitable  inclination,  may  in 
certain  cases  be  used  to  establish  a liaison  with  observing  stations 
in  the  rear. 

E.  SIGNALING  WITH  FIREWORKS. 

The  infantry  is  able  to  make  a small  number  of  conventional 
signals  by  means  of  fireworks,  some  of  which,  such  as  rockets  and 
cartridges,  are  for  signal  purposes  proper,  and  others,  such  as  Bengal 
lights,  for  position  marking  purposes. 

It  is  not  advisable  to  adopt,  once  for  all,  a code  of  signals,  as 
experience  has  shown.  Each  army  therefore  is  supposed  to  make  its 
own  rules  for  the  employment  of  fireworks,  and  to  alter  the  con- 
ventional signals  adopted  whenever  it  is  deemed  advisable.  The 
signals  to  be  included  in  any  code  adopted  are  given  in  Appendix  I, 
to  which  a certain  number  of  supplementary  signals  may  be  added 
for  the  purpose  of  any  given  operation. 

Certain  precautionary  measures  are  indispensable  if  errors  and 
abuses  in  the  employment  of  fireworks  are  to  be  avoided . Of  special 
importance  are  the  following: 

1.  The  rules  adopted  should  be  made  known  long  enough  in 
advance  to  all  units  joining  the  army,  as  well  as  to  interested  units 
of  adjacent  armies. 

2.  The  signal  code  should  be  made  with  the  greatest  care.  The 
most  characteristic  and  distinctly  visible  lights  should  be  used  for 
the  most  important  signals;  the  lights  selected  should  all  be  easily 
distinguishable  from  one  another,  etc. 

3.  It  is  necessary  to  designate,  according  to  the  situation,  the  au- 
thority in  each  sector  (battalion  commander,  captain,  exceptionally 
section  commander)  having  the  right  to  make  signals,  otherwise  the 
risk  is  incurred  of  alarms  without  cause  and  of  waste  of  ammunition. 

4.  It  is  necessary  to  provide  relays  for  repeating  signals  whenever 
local  conditions  (characteristics  of  the  terrain,  distance,  etc.)  render 
it  necessary,  and  to  make  sure  that  the  artillery  units  concerned 
have  noted  these  relays,  and  know  to  which  unit  at  the  front  each 
one  corresponds. 

5.  The  artillery  lookout  service  must  be  carefully  organized. 
Position  marking  lights  are  used  by  the  infantry  concurrently  with 
other  position  marking  signals,  such  as  panels  and  searchlights  to 
indicate  the  location  of  the  line  occupied. 

As  with  signaling  fireworks  proper,  so  with  these  position  marking 
fireworks,  rules  for  their  employment  can  not  be  laid  down  once  for 
all.  The  different  types  in  use  allow  of  a variation  of  procedure. 
Thus  lights  can  be  grouped  in  twos  or  in  threes,  various  colors  can 
be  used,  etc. 
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F.  TRANSMISSION  AGENTS. 

Assignments  of  transmission  agents  are  provided  for  in  the  drill 
regulations  of  the  various  arms.  In  addition  to  the  personnel  pre- 
scribed by  these  regulations,  each  infantry  unit  designates  a sufiicient 
number  of  runners  to  insure,  by  means  of  chains  of  runners^  the 
liaisons  both  within  the  unit  and  with  the  superior  unit. 

The  chain  of  runners  is  composed  of  relay  stations  (two  to  three 
runners  to  a station),  sheltered  and  spaced  150  to  300  meters  apart, 
according  to  circumstances.  The  chain  is  under  the  orders  of  a 
commander  who  may  be  assisted,  if  the  length  of  the  chain  renders 
it  necessary,  by  a few  noncommissioned  officers  who  are  divided 
among  the  stations. 

To  secure  good  service,  this  personnel  should  be  trained  by  means 
of  a few  preparatory  drills. 

Participation  of  the  cavalry  in  the  transmiscion  of  information. — 
Whenever  its  own  duties  do  not  interfere,  the  army  corps  cavalry 
details  under  conditions  fixed  by  the  command: 

1.  Couriers. 

2.  Guides  (to  conduct  units  arriving  on  the  line,  occasionally 
to  act  as  liaison  agents). 

Squads  of  troopers  detached  for  this  purpose  are  always  officered 
by  their  own  squadron  officers  and  noncommissioned  officers. 

G.  CARRIER  PIGEONS. 

On  many  occasions,  carrier  pigeons  have,  under  the  most  diverse 
circumstances  and  when  other  means  had  failed,  carried  messages 
from  the  front  lines  to  headquarters,  even  during  the  most  violent 
bombardments  and  through  clouds  of  poisonous  gas. 

They  constitute  also  for  the  cavalry,  and  in  certain  cases  for 
aeroplane  observers  as  well,  an  excellent  means  of  transmitting 
information. 

It  is  essential  therefore  that  armies  be  supplied  with  carrier  pig- 
eons, as  they  can  be  of  use  in  all  situations.  For  this  reason,  all  the 
armies  are  equipped  with  either  stationary  or  moveable  dove-cotes. 
An  officer  of  the  second  bureau  in  each  army  is  charged  with  the  or- 
ganization and  supervision  of  the  pigeon  service. 

The  liaison  between  the  front  and  the  dove-cotes  is  kept  open  by 
means  of  pigeon  stations  sent  from  the  dove-cotes,  according  to  cir- 
cumstances, to  the  battalion,  regimental,  brigade,  and  division  staffs 
and  to  exposed  points  of  support. 
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H.  TRANSMISSION  OF  INFORMATION  DURING  THE  OFFENSIVE. 

The  transmission  of  information  during  the  offensive  presents 
special  diihculties,  due  to  continuous  and  rapid  movement  among 
the  troops,  increased  activity  of  the  artillery  with  correspondingly 
increased  danger  to  the  telephone  liaison,  displacement  of  the  com- 
mand post  necessitating  the  establishment  of  new  lines,  etc. 

These  difficulties  can  and  should  be  overcome,  which  necessi- 
tates a careful  previous  study  of  the  subject.  The  following  re- 
quirements are  essential: 

(a)  Theinitialtelephonenetmustbe  established  with  special  care. 
The  lines  must  be  classified  and  marked  to  facilitate  repairs  and,  if 
iniportant,  must  be  specially  protected. 

(b)  The  attack  commanders  must  establish  themselves  near  the 
front,  so  as  to  see  the  terrain  of  action,  and  they  must  move  as  soon 
as  the  'progress  of  the  attach  renders  it  necessar'y.  Thus  they  obtain  a 
direct  view  of  the  progress  of  the  battle,  secure  liaisons  with  their 
subordinate  units  more  readily,  and  are  able  to  take  immediate 
action  upon  the  course  of  events. 

(c)  The  successive  displacements  of  the  command  posts  must  be 
arranged  for.  Command  posts  to  be  occupied  within  our  lines  must 
be  established  in  advance,  as  well  as  the  corresponding  telephone 
liaisons,  and  working  parties  must  be  formed  and  equipped  for  the 
rapid  construction  or  completion  of  the  successive  command  posts. 

(d)  The  telephone  lines  to  the  command  posts  to  be  established 
on  conquered  ground  should  have  their  advance  terminals  pushed 
as  far  to  the  front  as  possible.  These  terminals  end  in  a cut-off  box 
in  a bombproof  in  the  trench  of  departure  (jumping-off  trench). 

(e)  The  plan  of  the  telephone  net  to  be  established  on  the  con- 
quered ground  must  be  settled  in  a general  way.  This  requires  that, 
after  a study  of  the  terrain  and  of  the  battle  map,  the  probable  loca- 
tion of  the  command  posts  should  be  determined;  also  all  necessary 
steps  for  the  rapid  construction  of  lines  behind  the  attacking  troops 
must  be  taken,  such  as  preparing  the  material  and  detailing  the  per- 
sonnel, especially  the  working  parties  that  supervise  and  repair  the 
lines. 

(/)  Signaling  squads  and  material  must  be  distributed  and  the 
transmission  of  information  by  signaling  organized. 

(g)  The  transmission  personnel  (signalers,  liaison  agents,  runners) 
must  undergo  a special  preparation,  in  view  of  the  attack  to  be  car- 
ried out.  For  this  purpose  repeated  detailed  reconnaissances  under 
the  direction  of  officers  must  be  made  of  all  the  terrain  visible  from 
the  observing  stations,  the  invisible  portions  of  the  terrain  must  be 
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studied  on  the  map  or  on  the  battle  map,  and  sketches  on  a large 
scale  must  be  distributed. 

(h)  Command  posts  must  be  capable  of  being  easily  found  even 
by  liaison  agents  not  belonging  to  the  unit.  This  is  rendered  pos- 
sible by  clearly  marking  the  routes  to  and  position  of  each — for  ex- 
ample, with  flags  by  day,  with  colored  lanterns  by  night  (whenever 
it  can  be  done  without  attracting  the  enemy’s  attention),  or  with 
any  other  special  mark. 

(i)  Finally,  it  is,  above  all,  important  that  careful  provision  be 
made  for  the  employment  of  all  possible  means  to  maintain  liaison 
between  the  infantry  and  the  batteries  supporting  it.  Such  means, 
well  known  to  all  parties  concerned,  are:  Artillery  observers  accom- 
panying the  infantry  commanders  and  in  liaison  with  the  batteries 
by  wire,  searchlight  signals,  flags,  or  by  conventional  signals  with 
rockets,  Bengal  lights,  etc. 


CHAPTER  III. 

INSTRUCTION. 

The  collection  and  transmission  of  information  will  not  proceed 
satisfactorily  unless  a trained  personnel  accustomed  to  teamwork  is 
employed,  and  unless  all  officers  and  noncommissioned  officers  are 
thoroughly  familiar  with  the  various  means  adopted.  Instruction 
should  therefore  be  careful  and  unremitting. 

As  regards  the  maintenance  of  liaison  by  signaling  and  by  aero- 
planes and  balloons,  instruction  is  provided  for  as  follows: 

1.  By  the  army  signal  school  for  training  instructors. 

2.  By  the  army  corps  school  for  instructing  officers,  noncommis- 
sioned officers  and  signalers,  in  signaling  and  in  liaison  of  the  in- 
fantry with  the  aeroplane  and  balloon. 

3.  By  signal  schools  for  training  substitute  signalers. 

4.  By  the  telephone  officer  of  the  regiment,  who  instructs  signal- 
ers, a few  substitutes,  and  the  telephone  men.  In  addition,  all  offi- 
cers and  noncommissioned  officers  must  be  thoroughly  familiar  with 
the  conventional  signs  given  in  Appendices  I and  II. 

5.  In  the  field  searchlight  sections,  by  the  officer  commanding  the 
section. 

6.  Moreover,  in  order  that  all  signalers  may  acquire  a uniform 
cadence,  combined  drills  under  the  direction  of  the  army  corps  and 
division  chiefs  of  telegraph  service  are  organized  for  special  detach- 
ments of  the  different  arms  (infantry,  cavalry,  artillery,  searchlight 
sections). 

During  periods  of  passivity,  daily  use  of  all  the  regulation  methods 
for  the  transmission  of  information  is  required,  even  if  only  as  a 
drill.  Similarly  the  troops  in  each  sector  are  required  to  have 
frequent  aeroplane  and  balloon  liaison  drills. 

Finally,  the  various  methods  of  collecting  and  transmitting  infor- 
mation are  to  be  used  simultaneously  in  connection  with  all  drills 
or  maneuvers,  whether  in  quarters  or  in  instruction  camps. 

The  instruction  given  in  the  schools,  and  kept  up  as  above  de- 
scribed, culminates  in  combined  drills  under  conditions  approxi- 
mating as  closely  as  possible  to  battle  conditions. 

Important  notice. — It  is  forbidden  to  make  use  of  any  codes,  materials, 
or  contrivances  for  signaling  not  laid  down  in  these  regulations  and 
appendices. 
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All  instructions  of  a 'permanent  character  relating  to  liaison  'which 
ma'y  have  been  issued  h'y  any  armies  are  ordered  destroyed. 

In  view  of  the  frequent  changes  in  battle  formations,  it  is  abso- 
lutely necessary  for  everybody  to  speak  the  same  language.  By 
ignoring  this  necessity,  certain  units  have  occasionally  been  the 
cause  of  fatal  errors  in  some  recent  battles. 

It  is,  however,  to  be  understood,  as  far  as  the  signal  codes  are  con- 
cerned, that  supplementary  signals  may  be  adopted  for  a particular 
operation^  in  which  case  they  will  be  indicated  in  operation  orders. 


APPENDIX  I. 


MORSE  CODE,  CONVENTIONAL  AND  SERVICE  SIGNALS 
USED  BY  GROUND  STATIONS. 


MOUSE  ALPHABET. 

Same  as  ours. 

SERVICE  SIGNALS, 


...  0 . br 

Pwequest  to  transmit. 

, o a r 

End  of  message  for  transmission. 

. o . Bn 

Understood. 

. as 

Wait. 

* * - , . ? 

Repeat. 

o . . = 

Separation. 

CONVENTIONAL  SIGNALS. 

Request  for  artillery  fire: 

Series  of  three  long  dashes  

We  are  going  to  advance.  Extend  the  range: 

Series  of  H’s  , « . . 

Artillery  is  firing  too  short: 

Series  of  S’s . 

Send  ammunition: 

Series  of  Y’s  

For  the  liaison  with  aeroplanes  and  balloons,  see  Appendix  II. 

REPRESENTATION  OP  SIGNALS. 

Morse  signals  are  represented  as  follows: 

YvTth  searchlights: 

The  do ^ by  a short  flash  (J  second). 

The  dash  by  a long  flash  (3  seconds). 

With  window-shutter  panels: 

The  do i by  a short  exposure  of  white  (about  1 second). 

The  dash  by  a long  exposure  of  white  (about  6 seconds) . 

With  flags: 

The  dot  by  showing  a flag  or  analogous  object. 

The  dash  by  showing  two  flags  or  two  analogous  objects. 

The  interval  between  two  signals  of  a single  letter  is  about  that 
of  a dot. 

The  interval  between  two  letters  or  two  numbers  is  about  four 
seconds. 
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SENDING  SEARCHLIGHT  SIGNALS. 

In  order  that  searchlight  signals  with  the  Morse  code  may  be 
legible,  it  is  necessary — 

That  the  cadence  be  not  too  rapid. 

That  the  dashes  and  the  dots  be  easily  distinguishable. 

That  the  successive  letters  be  well  separated. 

The  attention  of  the  signalers  should  be  specially  called  to  the 
following  points: 

Manipulation  should  be  without  hurry. 

The  length  of  the  dashes  should  be  exaggerated  (about  3 seconds). 

A marked  interval  should  be  left  between  two  letters  (at  least  4 
seconds)  in  order  that  the  receiving  signaler  may  be  able  to  dictate 
each  letter  after  having  read  it. 

Adjusting  the  apparatus. — It  is  very  important  that  the  light 
should  be  thrown  directly  upon  the  receiving  station.  In  case  the 
latter  does  not  see  the  signals  well  he  sends  a series  of  dots  ...... 

The  sending  station  then  determines  if  the  apparatus  is  properly 
directed  and  if  the  lamp  gives  sufficient  light.  The  receiving  station 
indicates  variations  in  his  perceptions  of  the  light  as  follows: 

By  accelerating  the  cadence  of  the  dots  if  the  light  is  getting 
worse,  thus 

By  retarding  this  cadence  if  the  light  is  improving,  thus 

By  sending  the  signal (b  r)  when  the  light  has  become 

normal. 

Signal  of  recognition. — On  account  of  the  number  of  searchlights 
that  may  operate  simultaneously,  it  is  indispensable  that  to  each 
station  be  assigned  a call  to  indicate  the  authority  sending  the  mes- 
sage. These  calls  are  fixed  by  the  division  staff.  They  consist  of  a 
letter  and  a number.  Care  should  be  taken  not  to  use  letters  that 
might  lead  to  confusion  with  the,  conventional  abbreviations  adopted. 

Editing  the  messages. — They  should  be  as  brief  as  possible.  Each 
letter  economized  means  one  less  chance  of  error. 

Transmission. — As  a rule,  two  men  are  required  for  each  signal 
station:  At  the  sending  station  one  man  to  dictate  the  message,  letter 
by  letter,  and  another  to  work  the  apparatus  or  the  flags;  at  the 
receiving  station,  a signaler  to  read  the  signals  and  then  dictate  them 
letter  by  letter  to  his  assistant. 

To  call  up,  the  sending  station  sends  several  times  the  call  of  the 

station  desired.  The  latter  replies  with  the  signal  _ . . , 

(b  r).  The  message  is  then  sent  word  by  word,  the  receiving  station 
replying  after  each  word  with:  • (a  dot)  if  he  has  read  correctly, 

and  with  . . - . . (an  interrogation  point  ?)  if  he  desires  the 

word  to  be  repeated. 
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. When  the  message  has  been  transmitted,  the  sending  station 

signals  (ar).  The  receiving  station  replies  with  a dot, 

if  the  message  has  been  understood,  and  by  repeating  the  last 

word  correctly  received,  followed  by  (?)  , . , if  a repetition 

is  desired.  A station,  before  changing  its  location,  notifies  its 
answering  stations  by  signaling  CL  ( cloture = closing),  followed,  if 
possible,  by  the  hour  and  place  of  reestablishing  the  station. 

Example:  CL =17 , 00= Location  140. 

The  signal =( . ) is  a signal  of  separation. 

EXAMPLE  OP  THE  TRANSMISSION  OP  A MESSAGE. 

Call  of  the  sending  station  C3. 

Call  of  the  receiving  station  F4. 

The  station  C3  has  a message  of  4 words  for  F4. 

Signals  transmitted. 


Station  C3. 

Station  F4. 

Observations. 

F4  F4  F4 

/Understood. 
\B.  R. 

F4  from  O'* — separation — 

First  word 

Dot. 

Second  word 

Dot. 

Third  word 

? 

F4  has  not  understood 
the  third  word. 

Third  word 

Dot. 

Fourth  word 

Dot. 

a r 

Dot. 

APPENDIX  II. 

LIAISON  SIGNALS  USED  BY  AEROPLANES  AND  BALLOONS. 

A.  SIGNALS  MADE  BY  THE  AEROPLANE. 


Calls  to  be  sent  2 or  3 
times  at  intervals  of 
a few  minutes  before- 
sending  any  other 
signal. 


aero- ] 
divi- 


cartridge  of  1 
light. 


(а)  By  means  of  blank  cartridges  (addressed  to  the  infantry  ele- 
ments): 

am  the  infantry 
plane  of  the  1st 
sion. 

am  the  infantry 
plane  of  the  2d 
sion. 

Where  are  you? 1 cartridge  of  6 simultaneous  lights. 

Understood 1 cartridge  of  3 simultaneous  lights. 

(б)  By  means  of  wireless  (addressed  to  command  posts  supplied 
with  antennae): 


aero-il  cartridge  of  2 

i-  i 


divi- 


simultane  o u s 
lights. 


Call  fixed  in  advance  by  the  army  corps. 

List  No.  1. 

ART  Artillery. 

AVI  Enemy  aeroplane. 

BAY  Battery  against  aeroplane. 

B T A Battery  in  action. 

B T 0 Battery  occupied. 

C A V Cavalry. 

C O V Convoy. 

DIR  Direction  (followed  by  the  name  of  a locality  to  indicate 
the  line  of  direction). 

E S T East  of 

F D F Wire. 

FRO  Front  (followed  by  a number  designating  the  front  in 
meters). 

I F C Infantry  in  column. 

I F D Infantry  deployed. 

I F R Infantry  assembled. 

NOR  North  of 

O U S West  of 

P R F Depth,  followed  by  a number. 
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Q U E Tail  of 

R A S Nothing  to  signal. 

S U D South  of 

T C F Railroad  train. 

T E T Head  of 

R L V Relieve  me. 

V R V I come  to  relieve. 

From  41  to  94  (multiples  of  10  must  not  be  used)  are  employed  to 
designate  important  localities  or  points.  The  assignments  of  num- 
bers are  to  be  made  by  the  army.  Numbers  must  increase  from  the 
left  to  the  right  of  each  army  in  order  to  avoid  errors  at  the  junctions 
of  two  adjacent  armies. 

List  No.  2. 

B Y U Communication  trench. 

T R A Trench. 

C G R Grenade  fighting  at 

P B O Battalion  command  post  at 

P B C Brigade  command  post  at 

P D I Division  command  post  at 

P C R Regimental  command  post  at  . . . „ . . 

I A E Signs  of  enemy  attack  at 

J P T I see  no  troops  at 

T A M Friendly  troops  at 

A P M Friendly  troops  advancing  at 

A M A Friendly  troops  stopped  in  their  advance  at 

ARM  Friendly  troops  retreating  at 

TEN  Enemy  troops  at 

E P N Enemy  troops  advancing  at 

E N R Enemy  troops  retreating  at 

B R N Enemy  barrage  fire  very  dense  at 

POT  I see  no  shots  falling  at 


List  No.  3. 

Three  signals  of  three  letters  each  for  the  optional  use  of  groups  of 
armies. 

Request  for  artillery  fire: 

Series  of  three  long  dashes 

We  are  going  to  advance,  lengthen  the  range: 

Series  of  H’s 

The  artillery  fire  is  too  short: 

Series  of  S’s  ...  . . . o . • 
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Replenishment  of  ammunition: 

Series  of  Y’s  _ 

Understood: 


The  aeroplane,  in  transmitting  the  signals  of  the  infantry,  indi- 
cates the  point  on  the  ground  occupied  by  the  sending  infantry  in 
the  following  manner: 

First  example:  ^‘Friendly  infantry  at  point  U signals:  We  are 
going  to  advance,  lengthen  the  range.” 

Call:U  TAM 

Second  example:  ^^The  regimental  command  post  at  point  3485 
requests  artillery  fire  upon  point  V 3.” 

Call:  3485  FOR  TAM  V3. 

(c)  Dropping  weighted  messages, — The  aeroplane  intending  to  drop 
a message  calls  the  command  post  desired  by  means  of  a sound 
signal  agreed  upon  in  advance;  the  command  post  shows  its  identi- 
fication panel.  The  aeroplane  then  descends  in  spirals  to  a height 
of  300  meters.  Batteries  which  are  less  than  500  meters  in  rear  of 
the  command  post  in  question  must  use  every  precaution  to  avoid 
firing  when  the  aeroplane  passes  into  their  plane  of  fire.  The  com- 
mand post  acknowledges  the  receipt  of  the  message  by  showing  the 
signal:  ‘‘Message  received.” 

B.  SIGNALS  MADE  BY  THE  BALLOON. 

Call  qf  the  station  addressed  by  the  balloon  (fixed  by  the  army 
corps) : 

Understood  (S.  N.):  

Repeat  (?):  ... 

The  flexible  cylinder. — By  means  of  this  cylinder  it  is  possible  to 
cause  the  instant  appearance  or  disappearance  of  a black  surface. 
Five  circles  form  the  framework  of  a cylinder,  which  is  covered  with 
black  cloth.  Springs  hold  the  circles  together  and  the  cylinder  when 
not  in  use  is  15  cm.  in  height.  An  operating  string  worked  from  the 
car  of  the  balloon  enables  the  cylinder  to  be  opened,  thereby  giving 
it  a height  of  1.15  meters.  The  cylinder  is  fastened  to  the  cable 
of  the  balloon. 


Co  SIGNALS  MADE  BY  THE  INFANTRY. 


•SIO/IAVX 

6IOAiAL& 


BE  I GAPE 

pivi^on 


By  one  of  the 
following  methods, 
or  a combination  of 
them 


Panels  I or  2^ 
per  squad 

Search  lig-ht: 
Series  of  dots 
and  dashes 
alternating’ 


a 


2”*  Diviaion 


&y  panels 


BE(JVE5T  - F-OR 
AETIUEEY 
PIEB 


J-l  50- 

<1  E C fl 

<'0  60'  '''-U-  g.\ 


Brigades  and  Divisions 
may.  with  searchlights  or 
window  shutter  panels  make 
the  3 alining  signals 

The^  may  also  use  the 
following-  signals. 


ALLOTS 

PROGRESSED 

ALL0;1QEZ 

LETIE 


WEABEOOiyiOTO 

ADVATtCt. 

1/tCEEASE.THE 

EAn&E 


By  panels 


0=  CH 


By  j-earchllght  or  window  shutter  panel 
(series  oflH’) 


a. 


ODO 


AETILLEEIE 

TIEE 

TEOP  COVET 


AETILLEEY 
EAnoEir 
TOO  SHORT 


4' 


IM 


By  searchlight  or  window  shutter  panel 
(series  of 


V 


EAVI- 

TAILLE^AE/TT  Eri 
■ MVMITlOnS 


EEPLEniSHD^EnT  OE 
WK\A\VHlT10nS 

DESlEEtD 


panels- 


By  Searchlight  or  window  shutter  panel 
{series  of 


VO 


ILD 


^By  panels 


ME55AGE: 

RE?U. 


VrtPEESTOOP  • Ofe  - 
nESSAGE 

received 


^ a 


^ I 


— BIOHALD  BY  THE.  CAVA1-2Y— 

THE  CAVALRY  mPLGYB  THE  SAME  BlONALf  AB  TfiE  UTfATtTEY 
The  identification  panels  are: 

(M  Apanel  charactistic  of  Caval  ly  - Asqua.re  with  sides  3 meters  long  and  with  a diagonal  band  of  black(need  not  bedisplayed.whenthere  isno 
possibility  of  doubt) 

CB)  Restinctlve  panels  for  the  units- 

Pivision  same  panel  as  for  the  Infaptiy  Pivision; 

Brigade  • ......  . Brigade, 

Eegiment  of  group  of  squadrons  same  panel  ’asrfor  Infantry  E-eglm’eritfti 
Battalion  Qfi,ight  Infftn-try  ' * • * • Battalion^ 


as 
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D.  FUNCTIONS  OF  THE  VARIOUS  WIRELESS  RECEIVING  STATIONS. 

Army  corps  command  post  station  {triple  station). — 

Is  constantly  on  the  alert. 

On  days  of  operations,  it  receives,  for  the  general  commanding 
the  army  corps,  and  for  the  artillery  commander,  the  infantry 
contact  aeroplane  and  the  command  aeroplanes  of  the  army  corps 
and  of  the  two  adjacent  army  corps.  The  information  received  is 
taken  down  in  duplicate,  and  transmitted  to  the  third  bureau,  and 
to  the  artillery.  It  superintends  the  work  of  the  aeroplanes  of  the 
army  corps  artillery  , and  especially  of  those  indicated  by  the  com- 
mander of  the  army  corps  artillery. 

Division  command  post  station  (double  station,  may  be  divided 
between  the  division  infantry  command  post  and  the  division 
artillery  command  post) — 

Is  constantly  on  the  alert. 

On  days  of  operations,  it  receives  the  infantry  contact  aeroplane 
of  the  division  and  those  of  the  adjacent  divisions.  Receives  the 
command  aeroplane  of  the  army  corps.  The  information  received 
is  taken  down  in  duplicate,  and  forwarded  to  the  general  of  division 
and  the  commander  of  the  division  artillery. 

It  superintends  the  work  of  the  aeroplanes  of  the  division  artil- 
lery, and  especially  of  those  indicated  by  the  commander  of  the 
division  artillery. 

It  notifies  by  telephone  the  appropriate  battalions  or  higher  com- 
mands of  artillery  when  it  ascertains  that  a wireless  station  called 
does  not  reply,  or  that  the  advance  in  firing  is  abnormal.  (In  case 
the  station  has  been  divided,  these  last*  two  missions  fall  upon  the 
station  of  the  division  artillery  command  post  only.) 

Infantry  brigade  command  post  station. — On  days  of  operations,  it 
receives  the  infantry  contact  aeroplane  and  the  command  aeroplane 
which  is  workiDg  in  the  zone  of  the  brigade. 

When  operations  are  not  under  way  fhis  station  is  attached  to  an 
adjacent  artillery  command  and  cooperates  in  the  superintendence 
of  the  aeroplanes  of  this  command. 
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ALLOTMENTS  OF  TELEPHONE  MATERIAL  TO  THE  LINE 
OF  THE  ARMY. 


Units. 

Tele- 

phone 

squads.' 

Tele- 

phones. 

Switch- 
boards 
for  4 di- 
rections. 

Light 

cable 

(km.). 

Infantry  or  cavalry  (light  regiments) : 
Telephone  squad  (1  n.  c.  o.  and  5 pri- 
vates)  - 

2 

1 

2 

Kegiment — 

4 battalions— 

Telephone  squads 

10 

20 

10 

20 

Regimental  reserve 

4 

2 

14 

3 battalions— 

Telephone  squads 

8 

16 

8 

16 

Regimental  reserve 

4 

2 

14 

Independent  battalion — 

2 battalions — 

Telephone  squads 

6 

12 

6 

12 

14 

8 

Regimental  reserve 

4 

2 

6 companies— 

Telephone  squads 

4 

8 

4 

Battalion  reserve 

2 

1 

7 

4 or  5 companies— 

Telephone  squad 

3 

6 

3 

6 

7 

Battalion  reserve 

2 

1 

Artillery:  ^ 

Telephone  squad  (1  n.  c.  o.  and  5 pri- 
vates)   

3 

1 

4 

Staff  of  the  artillery  of  a division 

Staff  of  a command  of  field  artillery 
with  horses  or  tractors — 

Telephone  squads 

1 

2 

3 

6 

1 

2 

4 

8 

Reserve 

9 

6 

20 

Staff  of  a battahon  of  field  artillery 
with  horses  or  tractors 

2 

6 

2 

8 

Staff  of  a battalion  of  mountain  or 
trench  artillery 

1 

3 

1 

4 

Battery  of  field,  horse,  heavy,  moun- 
tain, or  foot  artillery 

1 

3 

1 

4 

Trench  battery — 

Telephone  squads 

Reserve 

1 

3 

5 

1 

4 

4 

3 

Ba.llnou  comnanv 

6 

4 

20 

Aero  squadron.. ' 

3 

1 

4 
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ALLOTMENTS  OF  PORTABLE  OUTFITS,  WIRELESS  AND 
TELEGRAPH. 


Units. 

Wireless. 

Telegraph. 

Transmit- 

ters. 

Receivers, 

Transmit- 

ters. 

Receivers. 

Army  corps 

1 (triple) . . 

Infantry  division 

Infantry  brigade 

2 

1 (double). 

1 

4 (2  in  re- 
serve). 

2 (w  i t h 
amplifiers). 

Personnel. — The  wireless  transmitting  stations  and  the  telegraph 
transmitting  stations  are  operated  by  squads  selected  from  the  tele- 
phone men  of  those  infantry  units  to  whom  these  apparatuses  have 
been  allotted.  * 

As  a rule,  each  infantry  regiment  should  have  assigned  to  it  a 
squad  capable  of  operating  a wireless  or  a telegraph  station,  and 
consisting  of  a noncommissioned  officer  and  4 men. 

The  telegraph  and  wireless  personnel  of  the  division  receives  the 
messages  and  takes  care  of  the  apparatus  and  of  the  charging  of  the 
accumulators. 
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ALLOTMENTS  OF  SIGNAL  SQUADS  AND  OF  PORTABLE 
SEARCHLIGHTS. 


Units. 

Portable 
search- 
lights of 

24  candle- 
power. 

Portable 
search- 
lights of 

14  candle- 
powder. 

Signal 

squads.i 

Infantry  and  cavalry  (dismounted): 

UUdsion 

4 

3 

(2) 

C) 

Brigade 

3 

3 

Regiment — 

4 battalions 

5 

3 battalions 

4 

2 battalions 

3 

Independent  battalion — 

6 companies 

3 

3 

6 companies 

2 

2 

4 companies 

2 

2 

Battalion 

3 

Company 

• 2 

Cavalry: 

Division 

2 

3 

C) 

(D 

(D 

(^) 

C) 

Brigade 

2 

Regiment 

1 

4 

Group  of  squadrons 

1 

2 

Isolated  squadron 

2 

Cyclist  detachment 

1 

3 

Artillery:  5 

Staff  of  a command  of  field  or  heavy  artil- 
lery wnth  horses  or  tractors 

3 

(«) 

(6) 

(«) 

Battalion 

6 

Batteries  7 

3 

Balloon  companies 

i 

5 

4 

3 

3 

2 

2 

2 

1 


3 


1 In  each  independent  regiment  or  battalion  a sergeant  is  specially  charged  with 
signaling  under  the  orders  of  the  telephone  officer.  In  addition  there  is  a signal 
corporal  for  each  regimental  and  battalion  staff.  The  signal  squads  consist  of  2 
signalers. 

2 The  apparatus  are  served  by  sappers  from  the  field  searchlight  sections  rein- 
forced, when  necessary,  by  si^alers  from  troops  of  line. 

3 Squads  furnished  by  the  division  telegraph  detachment. 

4 Squads  furnished  by  the  various  army  corps:  1 sergeant  per  regiment  and  2 
troopers  per  platoon. 

5 In  addition,  a certain  number  of  searchlights  of  35  candlepower  are  placed  at  the 
disposal  of  the  artillery  by  the  aeronautical  service. 

6 Apparatus  operated  by  the  telephone  men,  scouts,  and  liaison  agents. 

7 Field,  mountain,  heavy,  or  trench  artillery. 

42 


APPENDIX  VI. 
ALLOTMENT  OF  PANELS. 


Units. 

Identi- 

fication 

panels. 

Rectan- 

gular 

command 

post 

panels. 

Window- 

shutter 

panels. 

Location 

panels. 

Infantry  and  cavalry  (light  regiments): 
Division. 

1 

3 

1 

Brigade 

1 

. 3 

1 

Regiment 

1 

1 

1 

Battalion 

1 

1 

Company 

64 

Cavalry: 

Division.... 

1 2 

3 

1 

Brigade. 

1 2 

3 

1 

Regiment 

1 2 

3 

Squadron 

24 

1 Of  which  one  is  panel  characteristic  of  cavalry. 


PANELS  OF  IDENTIFICATION. 

Dividon  and  brigade:  White  circular  panel,  3 meters  in  diameter. 

Regiment:  White  semicircular  panel,  2 meters  in  d,iameter. 

Battalion:  White  triangular  panel,  3 meters  on  a side. 

Cavalry:  Identification  panels  like  those  for  the  corresponding 
infantry  units,  supplemented  (except  for  light  regiments)  by  a panel 
characteristic  of  cavalry  (square  with  sides  of  3 meters,  and  a black 
band  as  a diagonal). 

RECTANGULAR  COMMAND  POST  PANELS. 

Division,  brigade,  regiment,  battalion:  White  rectangular  panel 
2 meters  by  0.6  meter. 

WINDOW-SHUTTER  PANEL. 

With  this  panel  one  can  display  or  hide  instantly  a white  rectan- 
gular 1.5  meters  by  2.8  meters. 

It  consists  of  7 bands  of  white  cloth,  1.5  meters  by  0.4  meter, 
lined  with  a material  of  neutral  color  (gray  or  khaki),  one  side  of 
which  is  fixed  and  the  other  movable. 

By  pulling  an  operating  string  a sliding  motion  results  so  that 
these  bands  fold  and  unfold  showing  alternately  their  neutral  side 

4.3 
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and  their  white  side.  The  amplitude  of  this  movement  is  the  half 
width  of  a band,  namely  0.2  meter,  which  makes  manipulation 
very  easy. 

LOCATION  PANEL. 

This  panel  is  of  waxed  cloth,  white  on  one  side,  of  neutral  tint  on 
the  other.  Dimensions,  50  cm.  by  40  cm. 


APPENDIX  VII. 


FIREWORKS  FOR  SIGNALING  AND  FOR  ILLUMINATION 
AND  DISCHARGING  APPLIANCES. 

Fireworks  and  discharging  appliances  in  actual  use  are: 

1.  FIREWORKS  FOR  SIONALING. 

Signal  rocket  with  large  stars  (white,  red,  or  green). 

35-mm.  signal  cartridge  (1,  3,  or  6 stars)  discharged  by  the  35-inm. 
gun. 

25-nini.  signal  cartridge  (white,  red,  or  green)  discharged  by  the 
25-mni.  pistol. 

35-nim.  signal  cartridge  (1,  2,  3,  or  6 stars)  discharged  by  the  35-mni. 
pistol  (aviation  only). 

Bengal  lights  (white  of  3 minutes,  90  seconds  or  30  seconds,  red, 
green,  or  yellow  of  30  seconds). 

2.  FIREWORKS  FOR  ILLUMINATION. 

Illuminating  rocket  (27  or  34-mm.). 

Illuminating  cartridge  (with  or  without  parachute)  discharged  by 
the  25-mm.  gun. 

Illuminating  grenade  (one  minute). 

3.  DISCHARGING  APPLIANCES. 

25-mm.  signaling  pistol. 

35-mm.  signaling  pistol  (for  aviators). 

35-mm.  signaling  gun. 

25-mm.  gun  for  discharging  illuminating  cartridges. 

Stand  for  discharging  rockets. 

The  manufacture  of  the  above  articles  is  carried  out  progressively 
so  as  to  meet  the  following  requirements: 


1.  FIREWORKS  FOR  SIGNALING. 

(a)  Signal  rochets  and  cartridges. 


Rockets. 

Cartridges,  V.  B. 

Cartridges  for 
25-mm.  pistol. 

Cartridges  for 
35-mm.  (aviator’s) 
pistol. 

Large  white  stars 

Large  red  stars 

Large  green  stars 

Caterpillar^^ 

White  parachute. . 
Red  parachute  — 
Green  parachute . . 
A star 

Three  stars 

Six  stars 

^‘Caterpillar^’ 

Red 

Green 

Illuminating  with- 
out parachute. 

Three  stars..., 

Six  stars 

A star. 

Two  stars. 

Three  stars. 

Six  stars. 
“Caterpillar.” 

Red  smoke. 

Yellow  smoke. 

Red  smoke 

Yellow  smoke 

Flag 

Red  smoke .... 

Yellow  smoke 

Red  smoke 

Yellow  smoke 
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(b)  Bengal  lights. 

White  Bengal  light,  30  seconds. iFornier  type,  the  illuminating 
Red  Bengal  light,  30  seconds.  / grenade. 

2.  FIREWORKS  FOR  ILLUMINATION. 

(a)  Rockets. — Rocket  of  34. 

(5)  Cartridges. — Wliite  parachute.l  V.  B.  Illuminating  without 
A star.  / parachute  (25-mm.  pistol). 

(c)  Bengal  lights. — ^White  Bengal  light  30  seconds. 

3.  DISCHARGING  APPLIANCES. 

Infantry  and  cavalry  {light  regiment):  25-mm.  signaling  pistol  (25 
to  a battalion);  discharger  ('‘Tromblon  V.  B.”). 

Cavalry:  25-mm,  signaling  pistol  (25  to  a regiment);  discharger 
(^‘Tromblon  V.  B.”) 

Aviation:  35-mm.  signaling  pistol  (11  to  an  army  corps  aero- 
squadron);  tube  for  discharging  rockets  (replacing  the  rocket  stand). 

NOTE. 

(a)  In  preparing  a code  of  signals  for  fireworks  it  is  necessary  to  take 
the  following  precautions: 

First.  Those  fireworks  that  are  most  visible,  most  characteristic, 
and  most  easily  distinguishable  from  one  another  should  be  used  for 
the  most  important  signals.  In  any  case  such  meanings  should  be 
given  to  fireworks  liable  to  be  confounded  with  one  another  that  any 
resulting  confusion  would  not  cause  serious  trouble. 

Second.  If  fireworks  of  the  illuminating  kind  are  employed  they 
should  be  used  in  connection  with  signaling  methods  not  susceptible 
of  being  used  at  night. 

ih)  All  fireworks  classed  under  ‘‘fireworks  for  signaling”  are 
visible  (in  different  degrees)  both  day  and  night,  with  the  exception 
of  the  red  or  yellow  smoke  rockets  and  cartridges,  and  the  flag  rocket. 

(c)  The  amounts  of  fireworks  for  signaling  required  vary  greatly. 
Each  army  determines  the  allotments  for  its  units  and  the  replenish- 
ments required  according  to  the  situation. 


APPENDIX  VIII. 


ALLOTMENT  OF  OBSERVATION  MATERIAL  TO  THE 
STAFFS  OF  INFANTRY  UNITS. 

ARMY  CORPS,  DIVISION,  AND  BRIGADE  STAFFS. 

One  prismatic  binocular  telescope. 

One  chronograph  (to  each  brigade  staff). 

STAFF  OF  A DETACHED  REGIMENT  OR  BATTALION. 

Two  prismatic  field  glasses  (one  with  a micrometer). 

One  prismatic  binocular  telescope. 

Two  to  five  Galilean  field  glasses  for  signalers. 

One  alidade. 

One  sighting  circle  graduated  to  mm.  with  base. 

One  plane  table  33  by  33  or  40  by  40  with  base. 

One  clinometer. 

One  Peigne  compass  graduated  to  mm. 

One  leveling  alidade. 

One  protractor  graduated  to  lOOOths. 

One  graduated  straightedge. 

One  zinc  triangle. 

One  magnifying  glass. 

One  chronograph. 

BATTALION  STAFF. 

One  prismatic  field  glass  with  micrometer. 

Two  Galilean  field  glasses  for  signalers. 

One  alidade. 

One  sighting  circle. 

One  protractor  graduated  to  lOOOths. 

One  zinc  triangle. 

One  watch. 

One  magnifying  glass. 

One  Peigne  compass  graduated  to  mm. 

COMPANY  AND  MACHINE  GUN  COMPANY. 

One  Galilean  field  glass  for  signalers. 
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SUMMARY  OF  INSTRUCTIONS  CONCERNING  THE  ORGAN- 
IZATION AND  OPERATION  OF  THE  CARRIER-PIGEON 
SERVICE. 

PERSONNEL. 

The  personnel  required  to  operate  this  service  comprises: 

(а)  Directing  personnel. — An  officer  of  the  second  bureau  of  each 
army  corps  staff ; an  officer  detailed  in  each  division  staff ; an  officer 
or  sergeant  to  each  brigade  staff;  a sergeant  to  each  regiment  or  inde- 
pendent battalion. 

In  addition,  a sergeant  is  detailed  to  duty  with  the  dove-cote  by 
the  large  unit  which  makes  use  of  it.  This  sergeant  sees  to  it  that 
the  service  works  satisfactorily;  he  inspects  the  advanced  pigeon 
stations,  supervises  the  reception  and  release  of  the  pigeons,  checks 
the  wording  of  messages,  and  inventories  the  property  taken  up. 
He- is  responsible  for  the  transmission  of  the  messages  reaching  the 
dove-cote. 

(б)  Auxiliary  pigeon  service  personnel. — Two  men  to  each  division 
headquarters ; two  men  to  each  brigade  staff ; four  men  to  each  regi- 
ment; four  men  to  each  battalion  or  squadron. 

This  operating  personnel  is  charged  with  the  maintenance  of  the 
service,  the  management  of  the  pigeons,  the  sending  of  messages, 
and,  the  contingency  arising,  the  transportation  of  the  birds. 

The  necessary  instruction  is  given  this  personnel  at  one  of  the 
stationary  dove-cotes  of  the  territorial  net.  The  period  of  instruc- 
tion is  two  full  days.  It  is  advisable  to  take  advantage  of  periods 
of  rest  to  continue  the  instruction  in  order  that  the  men  of  the 
auxiliary  pigeon  service  may  review  their  knowledge  and  supple- 
ment it  by  practical  exercises. 

EQUIPMENT  OF  THE  STATION. 

A pigeon  station  consists  of  two  men  of  the  auxiliary  pigeon  serv- 
ice and  the  necessary  pigeons  and  material. 

The  liaison  of  the  station  with  the  dove-cote  is  secured  by  means 
of  a collection  of  12  pigeons  divided  into  three  lots  (designated  by 
the  letters  A,  B,  and  C)  of  4 birds  each. 

The  station  is  equipped  by  bringing  up  one  lot  of  pigeons  with 
the  necessary  material . To  take  to  the  stations  the  orders  concerning 
the  employment  of  the  pigeons  is  forbidden. 

Relief  is  effected  by  bringing  up  the  relieving  lot  of  pigeons  in  the 
evening  or  at  night  (every  two  or  three  days).  The  lot  relieved  is 
not  liberated  until  the  following  morning,  when  each  pigeon  is  sepa- 
rately released,  and,  as  a matter  of  practice,  with  a dispatch. 
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At  each  relief  the  commander  of  the  unit  concerned  may  at  his 
option  retain  both  lots  should  the  circumstances  at  the  time  render 
it  advisable. 

PREPARATION  AND  DISPATCH  OP  MESSAGES. 

- Three  copies  of  the  message  are  prepared  in  the  dispatch  book. 
Two  of  these  copies  are  delivered  to  the  station  chief  to  be  dispatched, 
the  third  copy  is  retained . This  enables  the  dispatching  officer  when 
he  sends  a second  message  to  confirm  the  preceding  one. 

The  two  copies  of  a message  are  intrusted  to  two  different  pigeons, 
released  one  after  the  other  at  an  interval  of  one  or  more  minutes. 
Nevertheless  there  should  be  no  hesitation  about  intrusting  the  mes- 
sage to  a single  pigeon  if  there  is  any  fear  of  running  out  of  birds. 
In  that  case  care  should  be  taken  to  preserve  the  second  copy  and 
to  add  it  as  a confirmation  of  the  first  to  the  message  of  the  next 
pigeon.  The  dispatch  tubes  are  made  large  enough  for  this  purpose. 

The  messages  are  placed  in  a dispatch  tube  of  aluminum  which  is 
fastened  to  the  pigeon’s  foot.  A pigeon  can  carry  a tube  on  each  foot 
without  any  inconvenience,  thus  permitting,  for  example,  a report 
and  a sketch  of  the  situation  to  be  sent  simultaneously.  For  the 
latter  purpose  it  is  ad^dsable  to  use  small  prepared  portions  of  the 
battle  map  on  thin  paper,  which  should  not  contain  any  information 
the  enemy  could  make  use  of  should  the  pigeon  fall  within  his  lines. 

The  pigeons  are  liberated  by  placing  them  on  the  ground  facing 
away  from  the  enemy  and  driving  them  off.  In  order  to  mislead  the 
enemy’s  observers,  the  pigeons  should  be  released  not  at  the  com- 
mand post  but  some  distance  from  it. 

From  the  receiving  dove-cote  the  message  is  forwarded  to  its  desti- 
nation hy  the  most  rapid  method  (by  telephone  message  having  priority, 
by  a bicycle  orderly  if  the  distance  is  short).  The  sergeant  detailed 
with  the  dove-cote  by  the  division  or  army  corps  concerned  is  re- 
sponsible for  this.  He  receives  all  necessary  instructions  on  this 
point. 

CARE  OP  THE  PIGEONS  IN  THE  PIGEON  STATIONS. 

While  at  the  pigeon  stations  the  birds  are  kept  under  the  best 
hygienic  conditions,  but  not  in  comfort;  they  must  find  it  a punish- 
ment and  must  be  very  anxious  to  return  to  the  dove-cote  where 
abundance  and  dainties  await  them.  Enlisted  men  who  pamper 
the  pigeons  by  feeding  them  rice  and  small  seeds,  thereby  diminish 
their  aptitude  for  work.  Pigeons  thus  treated  may  linger  near  the 
station,  perhaps  get  killed,  instead  of  making  straight  for  the  dove- 
cote. 

The  pigeons  must  be  lightly  fed,  their  hunger  never  quite 
appeased. 


APPENDIX  X. 

ORGANIZATION  OF  THE  ARTILLERY  TELEPHONE  NET. 

The  artillery  telephone  net  comprises  a special  artillery  net  and  a 
primary  firing  net. 

1.  THE  SPECIAL  ARTILLERY  NET. 

This  is  the  army  corps  artillery  net  referred  to  in  the  body  of  the 
text. 

It  consists  of  direct  lines  established  between  the  different  eche- 
lons, the  field  or  heavy  artillery  of  each  army  corps  being  connected 
with  its  artillery  commands  (if  any),  the  latter  with  their  battalions, 
the  battalions  with  their  batteries,  and  the  batteries  with  their 
observing  stations  (this  last  line  being  established  only  when  the 
primary  firing  net  described  below  does  not  provide  liaison).  This 
net  is  established  by  the  units  as  soon  as  they  install  themselves  on 
the  terrain.  The  allotment  in  personnel  and  materiel  to  the  artillery 
units  is,  as  a rule,  sufficient  to  permit  them  to  establish  this  entire 
net  and  maintain  it  in  good  condition. 

When  the  available  materiel  suffices,  which  is  usually  the  case, 
this  special  net  of  minimum  dimensions  may  be  reinforced.  Each  of 
the  above-mentioned  lines  may  be  doubled  with  advantage  in  such 
a manner  as  to  form  emergency  lines  along  different  routes;  in  addi- 
tion, lateral  liaisons  may  be  established  between  units  of  the  same 
order. 

2.  THE  PRIMARY  FIRING  NET. 

The  object  of  the  primary  firing  net  is  to  enable  the  batteries  to 
make  use  of  a large  number  of  ground  or  aerial  observing  stations 
without  being  obliged  to  have  direct  connection  with  each  of  them. 

Moreover,  the  batteries  would  usually  find  it  impossible  to  secure 
these  liaisons  with  points  often  far  distant,  such  as  ground  observing 
stations  in  the  zone  of  units  of  which  they  have  no  knowledge,  aero- 
plane landing  grounds,  or  balloon  grounds. 

The  intervention  of  the  command  in  the  creation  of  the  primary 
firing  net  results  in  the  following  advantages: 

1.  Great  flexibility  in  the  use  of  the  observing  stations,  ease  with 
which  fire  can  be  concentrated. 
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2.  Rapidity  with  which  batteries  arriving  at  the  terrain  can 
intervene,  as  they  are  able  by  means  of  a short  line  to  get  at  once 
into  touch  with  the  observing  stations  of  which  they  have  need. 

3.  Great  security  of  communications  through  the  use  of  a well- 
protected  net  established  and  worked  by  specialists. 

4.  Economy  of  personnel  and  materiel  for  the  artillery  units. 

5.  Possibility  of  using  the  primary  firing  net  as  an  emergency 
net  in  case  of  a break  in  a special  net. 

The  skeleton  of  the  primary  firing  net  consists  of  a certain  num- 
ber of  large  centrals  (observing-station  centrals,  advanced  centrals, 
rear  centrals)  connected  together  by  Well-protected  sheaves  of  large 
capacity  (a  large  cable  uniting  the  rear  centrals,  branches  passing 
through  the  advanced  centrals  and  pushed  as  far  as  the  observing- 
station  centrals). 

This  plan  is  subject  to  modification.  The  observing-station 
centrals  and  the  advanced  centrals  may,  in  certain  cases,  be  com- 
bined if  the  advanced  centrals  are  near  enough  to  the  observing 
stations.  The  observing-station  central  may  occasionally  be  reduced 
to  a simple  four-way  switch  installed  in  an  observing  station. 

The  observing-station  centrals  are  located  near  groups  of  observing 
stations.  They  form  the  terminals  of  the  buried  sheaves  coming 
from  the  advanced  centrals.  The  observing  stations  are  connected 
to  it  by  short  lines  as  far  as  possible  of  armored  cable. 

The  advanced  centrals  are  located  near  the  important  artillery 
commands  in  such  a manner  that  each  battalion  can  connect  with 
it  by  a short  line.  This  liaison  is  obligatory. 

The  rear  centrals  are  so  located  that  the  command  agencies,  the 
landing  grounds,  and  the  balloons  can  easily  connect  With  them. 
Each  answering  station  of  the  advanced  or  rear  centrals  must  have 
two  special  lines.  However,  the  special  needs  of  the  aeronautical 
service,  particularly  during  periods  of  intense  action,  necessitate 
a larger  number  of  circuits.  (See  Appendix  XI.) 

The  telegraph  service  establishes  and  makes  use  of  the  various 
centrals  as  well  as  of  the  sheaves  connecting  them. 

The  artillery  and  aeronautical  units  make  their  own  connections 
with  the  centrals,  or,  if  need  be,  have  the  assistance  of  the  units  of 
sapper-telegraphers.  In  case  of  advance,  the  telegraph  service 
immediately  extends  the  lines  by  means  of  sheaves  in  armored  cable 
laid  on  the  ground  or  in  conduits  in  such  a manner  that  the  artillery 
battalions  moving  forward  find  without  delay  the  necessary  liaisons 
ready.  The  installation  of  the  net  is  perfected  later  by  increasing 


52 


LIAISON  INSTRUCTIONS  FOR  ALL  ARMS. 


the  protection  of  the  sheaves  and  by  installing  new  centrals.  Prep- 
aration is  made  for  this  work  by  previously  prolonging  the  branches 
as  far  as  the  first  line. 

DIAGRAM  OF  THE  NET. 

A diagram  of  the  primary  firing  net,  indicating  the  position  of  the 
centrals,  and  a circular,  giving  the  list  of  their  connections,  are 
kept  up  to  date  by  the  telegraph  service  and  are  distributed  to  all 
the  artillery  and  aeronautical  elements  concerned.  In  particular, 
a copy  of  each  of  these  documents  is  delivered  without  delay  to 
each  battery  or  artillery  command  taking  up  a position  in  the  sector. 

CONTACT  BETWEEN  THE  PRIMARY  FIRING  NET  AND  THE  PRIMARY 
COMMAND  NET. 

The  primary  firing  net  is  linked  to  the  primary  command  net  by 
numerous  special  lines  connecting  their  respective  centrals. 

Certain  centrals  and  certain  sheaves  may  form  part  of  both  the 
firing  net  and  the  command  net. 


APPENDIX  XI. 


ORGANIZATION  OF  THE  TELEPHONIC  AND  AERONAUTIC 
LIAISONS. 

1.  AVIATION. 

The  aviation  service  of  an  army  corps,  owing  to  the  distant  posi- 
tion of  the  landing  ground,  uses  both  the  army  net  and  the  army 
corps  net  for  its  communications  with  the  different  command  posts. 
It  is  so  important  for  these  communications  to  be  in  good  working 
order  that,  when  the  army  corps  is  to  be  engaged  in  a zone  of  intense 
activity,  the  following  preparations  must  be  made: 

In  the  army  and  army  corps  nets  a certain  number  of  circuits  are 
permanently  disconnected  from  the  command  nets  or  from  the 
primary  firing  net  and  reserved  for  the  purpose  of  connecting  the 
landing  ground  to  the  principal  command  posts  with  which  the 
conversations  are  most  numerous.  As  a rule  for  an  army  corps  with 
two  divisions  in  the  front  line  the  circuits  to  be  reserved  are  the 
following: 

One  circuit  with  the  army  corps  command  post. 

One  or  more  circuits  reserved  for  the  heavy  artillery  of  the  army 
corps;  and  pushed  forward  to  the  command  posts  of  the  artillery 
commanders. 

Two  circuits  to  the  artillery  of  each  division  (circuits  for  the  use 
of  the  division  command  post  also). 

One  circuit  with  the  army  corps  balloon  central. 

That  is,  for  the  service  of  an  army  corps,  there  are  as  a rule  seven 
to  eight  circuits  terminating  at  the  landing  ground.  In  addition 
the  ground  is  connected  by  special  lines  with  the  adjacent  centrals 
of  the  primary  army  net. 

In  mobile  warfare  the  aero  squadron  is  permanently  connected 
with  the  army  corps  command  post,  and,  if  possible,  with  each  of 
the  division  command  posts,  by  direct  reserved  circuits. 

2.  BALLOONING. 

The  telephonic  liaisons  of  the  balloons  must  comprise  in  each 
army  corps — 

1.  For  each  balloon  company  one  company  central  connecting  the 
balloon — 

(a)  By  a reserved  circuit  with  the  command  posts  of  those  author- 
ities (army  corps,  division  infantry,  division  artillery,  heavy  artil- 
lery) under  whose  orders  the.balloon  is  placed. 
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(h)  By  a reserved  circuit  with  the  balloon  central  of  the  sector. 

(c)  With  all  artillery  battalions,  and  with  the  subcommands  and 
commands  of  artillery  for  which  the  balloon  normally  makes  observa- 
tions, by  the  primary  firing  net  and  in  such  a manner  that  communi- 
cation is  established  with  each  one  through  a single  intermediate 
central. 

2.  A balloon  central  connected  by  a reserved  circuit — 

(a)  With  each  balloon  of  the  sector. 

(&)  With  the  balloon  centrals  of  the  adjacent  sectors.  • 

(c)  With  the  army  corps  command  post  (staff  and  artillery). 

(d)  With  the  aviation  terrain  of  the  sector. 

(e)  With  the  primary  firing  net. 

In  mobile  warfare,  each  balloon  company  is  connected  by  direct 
reserved  circuit  with  the  command  posts  of  the  authorities  (army 
corps,  division  infantry,  division  artillery,  heavy  artillery)  under 
whose  orders  the  balloon  is  placed. 

TELEPHONIC. 

The  plan  of  the  telephone  liaisons  for  the  use  of  the  air  service 
of  the  army  corps  is  approved  by  the  chief  of  telegraph  service  of 
the  army,  in  consultation  with  the  commander  of  the  army  air  serv- 
ice, upon  the  recommendation  of  the  chief  of  telegraphic  service  of 
the  army  corps  and  of  the  coipmander  of  the  army  corps  air  service. 

The  work  is  always  carried  out  in  accordance  with  a preestablished 
order  of  urgency. 

The  landing  ground  central  is  constructed  and  operated  by  the 
telegraph  service  of  the  first  line  of  the  army  with  the  assistance, 
when  necessary,  of  the  aviation  personnel. 

The  telephone  liaisons  of  the  balloons  are  established — 

(а)  By  the  balloon  companies  which  establish  their  interior  liai- 
sons, their  liaisons  with  the  balloon  central,  and,  if  need  be,  their 
direct  lines  to  the  batteries,  subcommands,  and  commands  of  the 
division  artillery  and  of  the  heavy  artillery. 

(б)  By  the  telegraph  elements  of  the  army,  of  the  army  corps,  or 
of  the  division  for  the  other  liaisons. 

However,  the  balloon  central  of  the  sector  is  established  by  the 
telegraph  service  of  the  army,  which  connects  it  by  reserved  lines 
to  the  landing  ground  of  the  sector  and  to  the  balloon  centrals  of  the 
adjacent  sectors.  The  balloon  men  operate  and  maintain  their  com- 
pany centrals  and  the  lines  which  they  have  established;  they  coop- 
erate with  the  sappers-telegraphers  in  the  operation  of  the  balloon 
central  of  the  sector. 


APPENDIX  XII. 

REGULATION  LIAISONS  OF  THE  DIFFERENT  ARMS. 


(a)  infantry. 


Composition  of  the  liaison  with  the — 

Unit  furnishing  the  liaison. 

General  commanding  a brigade  of  in- 
fantry: 

2 officers. 

Each  regiment  of  infantry  furnishes — 

1 officer. 

Colonel  commanding  a regiment  of  in- 
fantry: 

3 officers  or  sergeants. 

3 or  2 cyclists. 

Each  battalion  furnishes — 

1 officer  or  sergeant. 

1 cyclist. 

Commander  of  a battalion  of  infantry: 

1 warrant  officer. 

1 bugler  corporal. 

1 cyclist. 

4 quartermaster  sergeants. 

Each  battalion  furnishes — 

1 warrant  officer. 

1 bugler  corporal. 

1 cyclist. 

Each  company — 

1 quartermaster  sergeant. 

Company  commander: 

1 quartermaster  corporal. 

1 bugler. 

1 cyclist. 

4 privates. 

Each  company  furnishes — . 

1 quartermaster  corporal. 

1 bugler. 

1 cyclist. 

Each  section— 

1 private. 

(b)  artillery. 

Who  receives  them  (com- 
position). 

Who  sends  them  (com- 
position). 

At  what  moment  estab- 
lished. 

Tactical  liaisons. 

General  commanding  the 
army  corps: 

1 officer. 

General  commanding  the 
army  corps  artillery: 

1 officer. 

When  the  general  com- 
manding the  artillery  is 
separated  from  the  gen- 
eral commanding  the 
army  corps. 

General  commanding  a 
- division: 

1 officer. 

Colonel  commanding  a 
regiment  of  divisional 
artillery: 

1 officer. 

When  the  colonel  com- 
manding the  artillery  is 
separated  from  the  gen- 
eral of  division. 

Technical  liaisons. 

General  commanding  the 
army  corps  artillery: 

1 officer. 

Colonel  commanding  a 
regiment  of  corps  artil- 
lery: 

1 officer. 

On  departure. 

General  commanding  the 
army  corps  artillery: 

1 officer. 

Colonel  commanding  a 
regiment  of  divisional 
artillery: 

1 officer. 

As  soon  as  this  regiment  is 
placed  under  the  orders 
of  the  general  command- 
ing the  artillery. 

Colonel  commanding  a 
regiment  of  artillery 
(divisional  or  corps): 

1 officer. 

Lieutenant  colonel  second 
in  command  of  the  regi- 
ment of  artillery  (divi- 
sional or  corps): 

1 officer. 

On  departure. 
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(b)  artillery — (continued). 


Who  receives  them  (com- 
position). 

Who  sends  them  (com- 
position). 

At  what  moment  estab- 
lished. 

Technical  liaisons — Contd. 

Lieutenant  colonel  second 
in  command  of  the  regi- 
ment of  artillery  (divi- 
sional or  corps); 

1 officer. 

Each  battalion 
mander  sends — 

1 officer. 

corn- 

On  departure. 

Commander  of  an  artillery 
command: 

1 officer. 

Each  battalion 
mander  sends — 

1 officer. 

corn- 

When  the  artillery  com- 
mand is  formed. 

Commander  of  a battalion: 
4 sergeants. 

1 trumpeter. 

1 sergeant  for  each  bat- 
tery. 

1 sergeant  for  the  bat- 
talion combat  train. 

1 trumpeter  (first  bat- 
tery). 

On  departure. 

(c)  LIAISONS  REQUIRED  FOR  THE  AMMUNITION  SUPPLY. 


Who  receives  them  (com- 
position). 

Who  sends  them  (com- 
position). 

On  what  occasion  estab-. 
lished. 

Liaison  between  the  artillery 
park  and  the  troops. 
General  commanding  the 
army  corps  artillery: 

1 officer. 

Commander  of  the  artil- 
lery park: 

1 officer. 

Under  all  circumstances. 

Commander  of  a regiment 
of  artillery  (divisional  or 
corps): 

1 sergeant. 

Commander  of  the  artil- 
lery park: 

1 sergeant. 

As  soon  as  the  commander 
of  the  artillery,  park  has 
been  informed  of  the 
zones  to  be  supplied  with 
munitions. 

Commander  of  the  bat- 
talion combat  train: 

1 sergeant. 

1 corporal. 

Commander  of  artillery 
ammunition  section: 

1 sergeant. 

1 corporal. 

As  soon  as  the  artillery 
ammunition  section  has 
an  assignment. 

Commander  of  a regiment 
of  infantry: 

1 corporal. 

Commander  of  the  infan- 
try ammunition  section: 

1 corporal. 

As  soon  as  the  infantry 
ammunition  section  has 
an  assignment. 

Liaison  with  the  artillery 
park.  * : 

Commander  of  the  artil- 
lery park. 

1 sergeant. 

1 cyclist. 

Under  all  circumstances. 

Commander  of  the  first 
echelon  of  the  park. 

1 corporal. 

1 cyclist  for  the  second 
echelon. 

Under  all  circumstances. 

Commander  of  an  echelon 
of  the  park. 

1 corporal  for  each  artil- 
lery or  infantry  ammu- 
nition section. 

On  departure. 
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INTRODUCTION. 


The  cutter  specialists  of  the  balloon  troops  have  general 
supervision  over  the  repairs  and  maintenance  of  all  the  fabric 
materiel. 

The  object  of  the  present  handbook  is  to  teach  them: 

First. — To  become  well  acquainted  with  the  materiel  with 
which  they  have  to  deal. 

Second. — To  keep  it  in  good  working  order  in  the  field. 

Third. — To  repair  it  properly. 

It  will  serve  as  a basis  of  the  theoretical  instruction  given 
in  the  field  to  students  who  are  studying  to  become  specialists. 
This  theoretical  instruction  is  given  during  periods  of  inaction. 

It  will  be  found  equally  useful  to  the  balloon  officers. 

As  they  are  responsible  for  the  materiel  and  as  it  is  their 
duty  to  direct  constantly  and  in  the  most  minute  details  the 
work  of  all  the  specialists  under  their  command,  they  will 
find  in  this  book  a quick  and  accurate  work  of  reference  on 
all  the  different  details  of  practical  execution. 

A supplement,  especially  intended  for  them,  completes  this 
book.  It  contains  more  detailed  information  about  the  prin- 
cipal questions  under  discussion  and  especially  about  the  raw 
materials  and  the  methods  of  construction. 
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CHAPTER  I. 


DESCRIPTION  OF  BALLOONS. 

Balloons  are  divided  into  two  large  classes: 

Balloons  carrying  personnel. 

Balloons  for  different  purposes. 

They  belong  to  one  of  two  models: 

1.  Elongated  balloons  (only  used  in  the  service). 

2.  Spherical  balloons  (now  used  only  to  make  free  ascen- 
sions). ^ 

We  shall  first  describe  the  elongated  balloons,  then  the 
spherical  ones. 


ELONGATED  BALLOONS. 

The  essential  parts  of  the  elongated  balloons  are: 

1.  The  so-called  envelope  of  the  balloon. 

2.  An  inner  ballonet,  which  is  made  for  the  purpose  of 
keeping  the  form  of  the  balloon. 

3.  An  automatic  valve,  which  is  to  prevent  an  excessive 
pressure  on  the  inside. 

The  models  marked  with  the  letters  L,  M,  N,  P,  R,  S,  T, 
G and  H belong  to  this  type. 

Type  M (models  H and  G,  types  of  German  origin,  which 
are  no  longer  used  by  the  French  Army,i  will  be  summarily 
described  later). 


EXTERIOR  DETAILS  OF  THE  ENVELOPE. 

(a)  The  Rudder  (figure  2). — The  rudder  is  composed  of 
three  pneumatic  pads.  The  exterior  part  of  each  pad  is  at- 
tached to  the  envelope  by  two  sets  of  interior  triangular  ropes. 
The  manner  of  attaching  these  ropes  varies  according  to  the 
type. 


^Except  the  type  G used  as  a target  balloon. 


5 


Figure  1. 
Form. 


The  elongated  balloons  have  the  form  of  a continuous  keel, 
having  the  midship  frame  toward  the  first  quarter  (figure  1). 


The  lower  pad  receives  the  air  either  through  a deflating 
sleeve  or  through  an  orifice  communicating  with  the  bailonet. 

The  upper  pads  receive 
the  air  from  the  lower 
pad  through  two  inlets 
or  through  an  inner 
tube  situated  in  the 
back  part  of  the  keel. 

The  balloon  is  defiated 
by  means  of  special  ori- 
fices (deflating  sleeves 
of  coups  de  poing), 
placed  in  the  back  part 
and  by  deflating  cords 
attached  to  the  exterior 
of  the  pads  by  means  of 
cross  bracings  of  fabric 
fastened  in  three  layers. 
The  dimensions  of  the 
openings  are  such  that 
a man  can  pass  through 
them.  On  the  lower  pad  an  eyelet  facilitates  the  folding  of  the 
balloon  by  permitting  the  air  to  escape.  On  the  upper  pads 
two  draining  eyelets  assure  the  drainage  of  rain  water  and 
a reenforced  circular  orifice  permits  the  air  to  escape  when 
the  balloon  is  collapsed. 

(b)  The  Rigging  Band. — The  rigging 
band,  upon  which  the  rigging  system 
rests,  is  composed  of  a structure  made  of 
double  fabric  (2  thicknesses  fastened  to- 
gether (a  a')  folded  around  the  toggle 
(b).  The  surface  on  which  the  toggle 
rests  is  provided  with  a belt  of  one-ply 
fabric,  fastened  the  whole  length  of  the 
surface. 

The  rigging  band  is  glued  and  sewn 
with  three  stitches  on  the  previouslj^  re- 
enforced part  of  the  keel  (b)  a little  be- 
low the  equator.  The  stitches  are  made- 
airtight  on  both  sides  (d  d'). 

The  lower  part  of  this  reenforced 
section  is  perforated  with  small  elliptical 
perforations  of  about  0.035  m.  by  0.010  m., 
permitting  the  line,  which  is  attached  to 
the  toggle,  to  pass  through.  It  has  eyelets 
for  lacing  placed  on  both  sides  of  the  tog- 
gle in  such  a way  that  they  restrict  with- 
out preventing  its  movements. 

(c)  Bagging  down  net  (figure  4). — A 
net  of  bands,  with  large  meshes,  which  is 
to  tie  dowm  the  balloon,  is  attached  to  the 
upper  part  and  has,  at  the  top,  on  the 
exterior,  metallic  rings  provided  with 
ropes  to  which  the  bedding  down  ropes  are  attached. 
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Figure  2. 

Type  M. 


id)  Ring  of  the  valve  _B. 

(figure  5). — The  ring 
of  the  valve  is  a cir- 
cular reenforcement  of 
the  opening  of  the  valve 
and  consists  of  two 
washers  (a  a')  2 thick- 
nesses of  double -ply 
fabric  fastened  down 
and  having  an  internal 
diameter  equal  to  that 
of  the  opening.  These 
two  washers  fastened, 
one  on  the  interior  and 
the  other  on  the  exte- 
rior, are  attached  to 
the  envelope  (B)  by 
means  of  five  concentric  Figure  5. 

stitches  (c)  airtight  on 

both  sides  id  d').  The  ring  is  perforated  with  12  perforations, 
which  are  made  for  the  fastening  bolts  of  the  valve. 

ie)  Inlet  (figure  6). — The  inlet  is  inserted  in  the  ellipti- 
cal orifice,  made  for  this  purpose,  by  means  of  an  enlargement 
obtained  through  indentations  {a  a')  which  are  fastened 
(glued)  to  the  inner  surface  of  the  envelope  (B)  and  which 
are  secured  by  two  stitches  (c),  airtight  on  both  sides.  The 
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Figure  6. 


orifice  has  previously- 
been  reenforced  by  a 
pad  (&)  made  by  a strap 
— of  tape  inserted  in  a 
washer  of  double-ply 
jj  fabric  doubled  upon  it. 

" When  the  inlet  is 
closed,  it  is  inserted  in- 
to the  orifice,  where  it 
is  held  by  a disk  of 
rubberized  fabric, 
buckled  by  lacings,  on 
the  circumference  of  the 
orifice. 

(/)  Sleeves  (figure 
7 ) . — The  sleeves  are 
three  in  number: 

One  for  the  control 
of  the  ripping. 

One  for  the  hand  con- 
trol of  the  valve. 


One  for  the  re- 
turn of  the  auto- 
matic control. 

They  consist  of 
a grooved  tube  T, 
ending  in  a splay. 
This  tube  is  in- 
serted in  a small 
“chimney”  of  fab- 
ric (a),  the  base 
of  which  serves  as 
a seat  of  the 
splay. 

The  part  thus 
fitted  in  is  insert- 
ed either  by  force 
through  a small 
orifice  or  through 
a radial  orifice 
and  fastened  by 
the  base  to  the 
inner  surface  of 
the  envelope  (B). 
The  tightness  is 
assured  by  two 
washers  of  single- 
ply  fabric  Cd  df), 
of  a different 
diameter,  super- 
imposed and 
fastened  (glued) 
to  the  interior.  It 
has  a safety  de- 
vice consisting  of 
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a ring  placed  in  two  cross  bracings  (made  of  a band  of  fabric 
rolled  and  overcast)  attached  to  the  balloon  by  means  of  a disk 
of  double  fabric  fastened  down  and  having  two  coatings,  upon 
which  the  cross  bracings  are  sewn  (the  sleeves  of  a less  recent 
model  are  of  wood  or  horn). 

ig)  Deflating  sleeves. — The  air  enters  the  ballonet  or  rud- 
der, according  to  the  type,  through  an  elliptical  orifice  edged 
by  a pad  similar  to  that  of  the  infiating  orifice. 

The  defiating  sleeve  proper,  through  which  the  air  enters, 
is  in  the  shape  of  a half  cup.  It  is  composed  of  the  same  fabric 
as  the  part  upon  which  it  is  fitted  (one-ply  for  the  rudder, 
double  for  the  balloon). 

It  is  fitted: 

(a)  On  the  circumference  with  glue  and  two  seams,  air- 
tight on  both  sides. 

(&)  At  its  two  rectangular  extremities  (figure  8)  by  means 
of  two  disks  of  fabric  {a  a')  split  along  a radius  and  fastened 
respectively : 


along  a sector  of 
90°. 

On  the  outer  sur- 
face of  the  envelope 
along  the  remaining 
surface. 

It  is  fastened  by 
two  stitches  (c)  air- 
tight (d)  on  the  ex- 
terior. 

The  face  exposejd 
to  the  wind  is  reen- 
forced by  a band  of 
triple  special  fabric 

Yisuve  8. 

cent  models,  by  an 
air  chamber  enclosed 
in  a band  of  one-ply  fabric,  glued  or  stitched  along  the  length 
of  this  face. 
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(h)  Windows  (figure  9). — The  interior  parts  of  the 
machinery  can  be  seen  through  windows,  the  number  of  which 
vary  according  to  the  types.  They  consist  of  a disk  of  trans- 
parent material  (a)  fastened  between  two  aluminum  washers 
(&  &')  and  joined  by  bolts. 

To  insert  them  an  opening  is  made  at  a place  in  the  en- 
velope (&),  previously  reenforced  by  a washer  of  double  fabric 
(e),  fastened  on  the  inside.  The  diameter  of  the  opening  is 
equal  to  the  internal  diameter  of  the  metallic  washers. 
Assembling  bolts  are  placed  around  the  passage  holes.  The 
tightness  is  assured  by  rubber  washers  (/)  inserted  between 
the  fabric  and  the  washer  fitted  on  the  inside  and  a large 
washer  of  one-ply  fabric  glued  on  the  surface. 


(i)  Exterior  arrangements  of  the  ripping. 

In  the  upper 
part  of  the  bal- 
loon, near  the 
main  frame, 
elliptical  open- 
ings are  made, 
edged  with 
cords,  aga4nst 
which  the  rip- 
ping panel  of 
the  ripping  is 
placed  and 
which  allows 
the  gas  to  es- 
cape when  the 
panel  is  torn 
(see  figure  4). 

An  eyelet  made 
in  the  lower 
part  assures 
the  drainage  of 
the  rain  water 
to  the  types 
panel. 


Figure  9. 

These  openings  vary  in  number  according 
They  are  distributed  at  the  ratio  of  two  in  each 


INTERIOR  DETAILS. 

(i)  The  ripping  panel. — The  ripping  panel  is  of  double 
fabric.  It  is  placed  over  the  openings  described  above  and 
forms  a fiap  valve.  At  the  end  of  it  is  an  eyelet  and  a toggle 
on  which  the  fabric  is  doubled  and  fastened  by  three  seams. 

It  is  glued  and  sewed  on  the  inner  surface  of  the  envelope 
(using  a special  seam,  three  stitches  to  a centimeter),  air- 
tight on  both  sides. 

(fc)  Ballonet. — The  ballonet,  made  of  double-ply  fabric,  has 
on  the  external  surface  of  its  upper  part,  called  “diaphragme,” 
a system  for  fitting  the  automatic  valve  control,  which  varies 
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according  to  the  types  (^bands  or  rings).  The  air  enters,  ac- 
cording to  the  types,  either  through  a deflating  sleeve  or 
through  an  orifice  communicating  with  the  rudder.  An  eyelet 
facilitates  the  escape  of  the  air. 

(Z)  The  top  valve  (figure  10). — The  top  valve,  to  which 
the  valve  cone  of  the  return  of  the  automatic  control  is  at- 
tached, consists  of  a ring  forming  a circular  discontinuous 
rigging  band,  which  supports  8 toggles.  This  rigging  band, 
made  of  a double  fabric,  is  doubled  again  around  the  toggle 
and  covered  on  the  inside  with  one-ply  fabric  and  is  glued  to 
the  inner  surface  of  the  envelope  and  stitched  by  three  con- 
centric seams,  airtight  on  both  sides. 


Figure  10. 

Straight  Flap.  Flap  Sewed  Down. 

DIFFERENT  TYPES  OF  ELONGATED  BALLOONS. 


Certain  balloons,  which  have  slight  variations  from  the 
characteristic  types  given  here,  are  to  be  found  in  use.  These 
differences  arise  either  through  attempts  at  modification  or 
through  details  introduced  by  the  manufacturer. 

BALLOON  L. 

Balloon  L,  the  first  application  of  the  principle  upon 
which  the  elongated  French  balloons  are  constructed,  has 
special  characteristics.  Moreover,  it  is  no  longer  used  in  the 
service. 

Dimensions:  Length,  24  meters.  Diameter  (at  the  main 
frame),  8 meters. 


12 


Rudder. — Consists  of  a single  pad  which  entirely  covers 
the  rear  part  of  the  balloon  on  a longitudinal  plan.  The  inner 
ropes  are  attached,  by  means  of  a rigging  band,  made  of  two 
thicknesses  of  double  fabric  doubled  again  on  the  toggle.  This 
rigging  band  is  glued  and  sewed  (by  four  seams,  airtight  on 
both  sides),  to  the  fabrics  of  the  balloon  and  ballonet. 


The  balloon  is  inflated  by  means  of  a deflating  sleeve 
situated  in  the  lower  part  of  the  balloon  and  two  deflating 
sleeves  on  the  sides  of  the  pad,  at  the  height  of  the  axis. 

Inlet. — In  the  front. 

Valve  collar. — On  the  right  side,  towards  the  rear,  about 
2 meters  above  the  rigging  band. 

Ripping. — Eight  holes  for  4 panels. 

Ballonet. — In  the  rear.  The  air  enters  by  means  of  an 
orifice  communicating  with  the  rudder. 

The  automatic  control  is  fastened  by  means  of  four  bands 
of  straps  (0.055  m.  wide  and  0.027  m.  long),  sewed  with  a 
saddler’s  stitch  on  0.10  m.  of  both  sides  with  a ring  0.035  m. 
high,  which  the  thread  enters.  The  seams  are  airtight  on  the 
inside  and  the  outside. 

False  Valve. — On  the  left  side,  symmetrical  with  the  valve 
collar,  in  a longitudinal  plane. 

Windows. — Two,  one  for  the  balloon,  one  for  the  ballonet. 

BALLOON  M (see  figure  I). 

Dimensions:  Length,  25  m.  Diameter  (at  the  main 
frame),  8.15  m. 

Rudder. — Three  pads.  Attachment  of  ropes  similar  to 
that  of  L.  The  air  enters  through  a deflating  sleeve  on  the 
lower  pad.  Deflation  is  made  by  means  of  two  sleeves  having 
a diameter  of  0.40  m.  and  placed  behind  the  upper  pads. 
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Inlet, — In  the  front. 

Valve  collar. — On  the  right  side,  toward  the  rear,  about 

l. 50  m.  above  the  rigging  band. 

Ripping. — Eight  holes  for  4 panels. 

Ballonet. — ^In  the  rear.  Same  characteristics  as  that  of  L. 

False  valve. — On  the  left  side,  symmetrical  with  the  valve 
collar,  in  a longitudinal  plane. 

Windoios. — Two,  one  for  the  balloon,  one  for  the  ballonet. 

BALLOON  R. 

Dimensions:  Length,  27.50  m.  Diameter  (at  the  main 
frame),  8.30  m. 

Rudder. — Three  pads.  Attachment  of  the  inner  ropes: 

(a)  To  the  balloon  by  means  of  a rigging  band  like  that 
in  L. 

(&)  To  the  pad  by  means  of  crowsfeet  of  elliptical  form 
(figure  12),  having  an  extension  made  of  a piece  of  double 
fabric  0.32  m.  by  0.25  m.  (a)  doubled  by  a piece  of  tent  canvas 
0.20  m.  by  0.16  m.  (&)  and  a belt  (e)  0.22  m.  by  0.03  m.  stitched 
on  the  double  fabric,  along  the  axis,  with  a rectangulg^r 
stitching. 

(c)  Two  diag- 
onal  cross 
seams  (c'). 

The  belt  is 
stitched  with 
a seam  of  0.16 

m.  on  both 
sides  of  a cen- 
tral hook  (f) 
which  is  O.OS 
m.  high  and 
through  which 
the  thread 
passes.  The 
end  of  the  hook 
is  fastened  by 
means  of  a 
seam  in  which 
saddler’s  stitch 
is  used  (c'). 

The  crows- 
feet are  glued 
in  three  layers.  Figure  12. 

the  belt  sliding  transversely  on  the  middle  seam  of  the  panels 
(b  b').  The  air  enters  through  a' deflating  sleeve  on  the  lower 
pad.  Deflation  is  made  by  means  of  two  sleeves,  which  have 
a diameter  of  0.40  m. 

Inlet. — In  the  front  (in  the  rear  in  certain  balloons  con- 
structed at  first). 
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Valve  collar. — In  the  front. 

Ripping. — Eight  openings  for  4 panels. 

Ballonet. — In  the  lower  fore  part  of  the  balloon  extending 
about  % of  its  length.  Attachment  of  the  automatic  control 
by  means  of  a collar  identical  with  that  of  the  false  valve. 
The  air  enters  through  a deflating  sleeve  situated  in  the  fore 
part  of  the  balloon  and  through  an  oriflce  communicating  with 
and  balancing  with  the  Inner  pad.  The  deflating  sleeve  and 
the  ballonet  are  provided  with  two  small  drainage  orifices  for 
the  purpose  of  draining  off  the  rain  water.  The  outer  sur- 
face of  the  ballonet  does  not  touch  the  inner  surface  of  the 
envelope,  consequently  there  is  constantly  a space  through 
which  the  air  can  easily  enter. 

False  valve. — In  the  rear. 

Window. — Only  one  window  for  the  balloon,  the  ballonet 
is  inspected  through  the  deflating  sleeve. 

BALLOONS  P and  P2. 

Dimensions:  Length,  25  m.  Diameter  (at  the  main 

frame),  7.45  m.  and  for  P^,  8.05  m. 

Rudder. — Similar  to  that  of  R.  The  sleeve  through  which 
the  air  enters  is  provided  with  a small  drainage  oriflce  for 
draining  off  the  sea  water. 

Inlet. — On  the  left  side  in  the  last  panel  held  by  the  rig- 
ging band  and  a little  below  the  latter.  A sleeve  15  m.  in 
length  and  0.15  m.  in  diameter,  allowing  it  to  float  again  on 
the  water,  is  placed  in  the  fore  part.  It  is  raised  and  attached 
to  the  bottom  of  the  balloon  by  means  of  three  cords  which 
enter  into  two  thimbles  and  a bull’s-eye.  The  thimbles  are 
fastened  by  means  of  fasteners  similar  to  the  safety  cross 
bracing  of  the  valve  command  and  the  bull’s-eye  is  fastened  by 
means  of  a ‘‘splay.”  The  neck  of  the  bull’s-eye  is  inserted  in 
a grommet,  the  free  ends  of  which  are  heckled  and ’the  fibres 
of  which  are  methodically  spread  out  and  glued  between  two 
disks,  stitched  together  by  means  of  a circular  seam  and 
several  cross  seams. 

Valve  collar. — In  the  fore  part  (replaced  in  certain  bal- 
loons by  a collar  similar  to  that  used  in  spherical  balloons 
and  which  is  to  receive  a wooden  valve  of  a new  model). 

Ripping. — Six  openings  for  three  panels,  the  two  upper 
ones  and  one  at  the  right  side. 

Ballonet. — Similar  to  that  of  R.  The  air  enters,  in  cer- 
tain models,  through  two  deflating  sleeves,  placed  close  to- 
gether and  separated  by  a space  of  0.20  m.,  in  which  the 
raised  reinflation  sleeve  is  located. 

False  valve. — In  the  rear. 

Window. — Only  one  as  in  R. 
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BALLOONS  USED  FOR  DIFFERENT  PURPOSES. 

Balloons  which  are  not  provided  with  network,  sleeves, 
window  or  ripping. 

BALLOON  N. 

Dimensions:  Length,  15  m.  Diameter  (at  the  main 

frame),  4.80  m. 

Rudder. — Similar  to  that  of  R,  but  without  a deflating 
sleeve.  The  air  enters  through  an  orifice  communicating  with 
the  ballonet. 

Rigging  'band. — Similar  to  that  of  the  other  types,  but 
simpler  (only  one  thickness  of  double  fabric). 

Inlet. — On  the  left  side,  toward  the  rear,  below  the  rigging 
band. 

Valve  collar. — In  the  fore  part. 

Ballonet. — Two  ballonets;  one  in  the  fore  part,  similkr  to 
that  of  R,  communicating  with  the  lower  pad  of  the  rudder. 
The  other  in  the  rear,  hemispherical,  communicating  at  the 
bottom  with  the  lower  pad  of  the  rudder  and  at  the  top  with 
the  upper  pads. 

False  valve. — Attached  to  the  rear  of  the  ballonet. 

BALLOON  S. 

Dimensions:  Length,  8.50  m.  Diameter  (at  the  main 
frame),  3.65  m. 

Rudder. — Similar  to  that  of  R. 

Rigging  band. — Replaced  by  ‘6  coupling  bands,  3 on  each 
side,  glued  in  3 layers. 

Inlet. — In  the  forepart,  slightly  staggered  on  the  right  of 
the  valve  collar. 

Valve  collar. — In  the  front. 

Ballonet. — Similar  to  that  of  R,  but  on  the  outside  of  the 
balloon.  The  valve  control  is  consequently  placed  in  the 
envelope  of  the  balloon,  to  which  it  is  attached  by  means  of 
a fastening  (figure  12),  for  the  purpose  of  reducing  the  weight, 
the  seams  are  not  airtight. 

False  valve. — In  the  rear.  The  collar  is  replaced  by  a 
crowsfoot  (figure  12). 

BALLOON  T. 

Dimensions:  Length,  17  m.  Diameter  (at  the  frame), 
6.34  m.  Same  characteristics  as  balloon  N. 

TYPES  G AND  H. 

Types  of  German  origin  (figure  13). 

They  .have  the  form  of  an  elongated  cylinder  terminated 
by  two  hemispheres.  The  form  is  kept  invariable  by  means 
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of  a ballonet  inflated  with  air  (A).  The  excessive  pressure 
is  prevented  by  the  action  of  a valve  (S)  opened  automatically 
by  the  movements  of  the  diaphragm.  The  balloon  is  turned 
in  the  direction  of  the  wind: 

1.  By  the  rudder  inflated  with  air  (a). 

2.  By  the  tail  made  of  little  cup-shaped  plates  strung  on 
a rope  (b). 

The  angle  of  slope  of  the  balloon  in  the  wind  is  diminished 
by  the  action  of  the  two  ailerons  (c),  located  in  the  rear  at 
the  height  of  the  rigging  band  and  held  by  adjustable  ropes. 

Rudder. — A pneumatic  pad  situated  in  the  rear  part  of  the 
balloon.  The  ropes  are  on  the  outside  and  are  fastened  to 
toggles  held  in  place  by  two  curved  bands  (d).  The  air  enters 
through  a funnel  (e).  The  excess  air  escapes  through  a tube 
placed  in  the  upper  part  (/). 


Suspension  rigging  'band. — Bagging  down  net. — Valve 
collar. — Similar  to  the  same  parts  of  the  French  elongated 
balloons. 

Inlet. — Fitted  in  the  same  'way  as  in  the  French  balloons, 
but  situated  under  the  bottom  of  the  balloon  towards  the 
middle  {g). 

Sleeves  (in  the  type  H).^ — Two,  one  to  control  the 
ripping,  the  other  for  the  hand  control  of  the  valve. 

Windows  (in  the  type  H). — Three,  two  for  the  balloon,  1 
in  the  fore  part,  1 in  the  middle,  1 for  the  ballonet. 
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Ripping  (in  the  type  H). — Similar  to  the  ripping  of  the 
French  balloons,  but  without  the  arrangement  of  elliptical 
openings  on  the  outside  (except  in  the  last  models  constructed 
in  Prance). 

Ballonet. — In  the  rear.  The  ropes  are  fastened  at  three 
points  in  the  same  horizontal  plane.  It  is  inflated  by  means 
of  a deflating  sleeve.  Oriflce  of  communication  is  on  a level 
with  the  rudder.  It  can  be  inspected  through  a “manhole,” 
open  on  the  side. 

BALLOONS  WITH  AN  EXPANDING  ENVELOPE. 

Certain  models  of  elongated  balloons,  of  small  and  medium 
volumetric  capacity,  which  do  not  carry  personnel  and  are 
used  for  special  purposes,  have  neither  ballonet  nor  automatic 
valve.  The  shape  is  maintained  by  the  overpressure  which  the 
gas  acquires  with  the  altitude.  Excess  of  pressure  is  pre- 
vented by  an  automatic  increase  of  volume  made  by  means 
of  expanding  folds  with  an  elastic  return.  This  arrangement, 
adapted  in  various  forms  on  the  different  types  of  balloons 
described  above,  consists  of  eight  light  rigging  bands,  which 
are  provided  with  eyelets,  through  which  the  elastic  bands 
pass.  These  bands  yield  to  a certain  strain  which  opens  the 
fold  and  brings  the  balloon  back  again  to  its  original  volume 
by  closing  the  fold  as  soon  as  this  strain  is  released  and  the 
pressure  decreases  (flgure  14).  These  rigging  bands  are  made 
of  one  thickness  of  double  fabric  glued  in  2 layers  and  sewed 
by  two  seams  airtight  on  both  sides  and  which  is  redoubled 
on  itself  in  the  place  where  the  eyelets  are  made. 


Fold  Open.  Details  of  a Fold. 

Figure  14. 

FABRICS  USED. 


The  fabrics  used  at  the  present  time  for  the  construction 
of  military  balloons  are  ruh'berized  cotton  fabric  and  calico. 
Strapping  is  used  for  the  bagging  down  net. 

Calico. — Calico,  a very  strong  cotton  fabric,  is  used  only 
in  the  construction  of  balloons  which  are  to  make  free  ascen- 
sions. It  is  va.rnished  in  order  to  insure  tightness,  which  it 
does  not  have  (see  Part  II). 

Rubberized  fabric. — In  the  rubberized  fabric,  used  at  the 
present  time  only  in  the  construction  of  captive  balloons,  the 
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resistance  is  insured  by  the  fabric  and  the  tightness  is  in- 
sured by  a very  thin  layer  of  rubber. 

Use, — Rubberized  fabric  is  used  single-ply  or  double-ply. 
Single-ply  for  the  construction  of  the  rudders  and  to  insure  the 
tightness  of  the  seams  (in  the  form  of  bands  or  edgings). 
Double-ply  is  used  for  the  construction  of  the  ballonet  and  of 
the  envelope  which  contains  the  gas  and  resists  the  force  of 
the  wind  and  supports  the  weight  of  the  basket. 

Diagonal  fabric. — ^The  double-ply  rubberized  fabric  is  made 
of  two  pieces  of  one-ply  fabric,  joined  with  the  rubberized  sides 
together  and  coated  with  rubber  on  the  inside  or  outside, 
according  to  the  different  fabrics.  The  fabrics  are  joined  along 
the  straight  thread  or  the  diagonal  thread,  depending  on  the 
threads  of  the  respective  fabrics,  whether  they  are  parallel 
or  placed  at  an  angle  of  45°. 

Only  diagonal  fabrics  are  used  at  the  present  time.  The 
diagonal  to  the  right  is  to  be  distinguished  from  the  diagonal 
to  the  left.  The  direction  of  the  diagonal  is  to  be  distinguished 
like  the  threads  of  a screw.  The  fabric  is  placed  with  the  dyed 
surface  up.  If  you  look  at  it  endwise,  that  is  to  say,  along 
the  longitudinal  threads  (the  warp),  the  diagonal  is  to  the 
right  if  the  diagonal  thread  goes  to  the  right,  to  the  left  if 
the  thread  goes  to  the  left.  The  materials  have  changed  a 
great  deal  in  the  last  years  in  firmness  and  lightness  and 
greater  precautions  are  being  made  to  insure  tightness  and 
to  protect  the  fabrics  against  the  different  effects  of  the  atmos- 
phere. Consequently,  there  are  several  kinds  of  double-ply 
fabric  of  the  same  nature,  but  with  different  characteristics, 
which  are  expressed  by  a reference  number.  In  the  construc- 
tion, the  different  reference  numbers  are  distributed  rationally 
according  to  the  different  parts  of  the  balloon  {see  Part  II). 

Strapping. — Strapping  is  a hempen  or  fiaxen  fabric  having 
a particularly  great  power  of  resistance  and  is  made  in  narrow 
bands  {see  Part  II).  The  band  is  manufactured  in  cordage 
works. 
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CHAPTPJR  II. 

MAINTENANCE  OF  BALLOONS. 

I.  General  Principles. 

In  order  to  keep  the  balloon  in  good  condition,  constant 
precautions  must  be  taken  for  the  purpose  of  protecting  the 
fabric  as  far  as  possible: 

(a)  Prom  rubbing  against  uneven  surfaces. 

(&)  From  different  atmospheric  conditions  injurious 
either  to  the  fabric  or  to  the  coating  of  rubber: 

Frost. — Injurious  to  the  rubber  and  to  the  fabric,  when  it 
is  damp. 

Heat. — Injurious  to  the  rubber. 

The  rays  of  the  sun. — Injurious  to  the  rubber. 

Humidity. — Good  for  the  rubber,  but  injurious  to  the  fab- 
rics as  soon  as  it  exceeds  a certain  degree  and  lasts  a long 
time. 

II.  Maintenance  of  the  balloon  in  the  field. 

As  the  balloon-packer  on  guard,  the  cutter  specialist  acts 
as  the  technical  inspector  of  the  condition  of  the  balloon.  In 
this  capacity  it  is  his  duty  to  notify  the  commissioned  officer 
of  the  guard  as  soon  as  the  conditions  of  the  field  seem  to  be 
bad  and  to  advise  him  Avhat  measures  he  should  take. 

(a)  It  is  his  special  duty  to  see  that: 

(1)  No  part  of  the  balloon,  however  small,  is  in  the  sun. 
The  whole  of  the  balloon  should  rest  on  the  tarpaulin. 

(2)  That  the  tarpaulin  itself  is  perfectly  clean  and  free 
from  all  foreign  substances  (stones,  branches).  In  order  to 
do  this  it  is  necessary  to  see  that  the  same  surface  is  always 
turned  toward  the  ground  and  that  no  one  treads  on  the 
surface,  in  contact  with  the  balloon,  without  canvas  shoes  with 
clean  soles. 

(3)  The  ballast  sacks  should  not  rub  against  the  fabric 
as  a result  of  defective  hooking,  nor  rest  on  the  part  of  the 
balloon  which  is  folded  up  when  the  balloon  is  inflated.  The 
hooks  should  alw^ays  be  fastened  with  the  points  turning 
outward. 

(&)  In  the  field  it  is  impossible  to  withdraw  the  balloon 
from  the  influences  of  the  atmosphere.  The  best  that  can  be 
done  is  to  lessen  the  effects  of  these  influences,  according  to 
the  balloon  bed,  that  can  be  secured.  But  very  great  precau- 
tions must  he  taken  to  prevent  the  serious  damage  which  the 
frost  can  cause  in  the  fabric.  The  importance  of  these  precau- 
tions varies  in  different  cases:  If  the  thermometer  has  gone 
down  below  7°,  no  maneuver  whatever  should  be  engaged  in. 
because  below  this  temperature  the  cold  affects  the  coating  of 
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rubber  and  makes  it  brittle.  If  the  balloon  was  damp  at  the 
time  the  frost  affected  it,  no  maneuver  whatever  should  be 
engaged  in,  however  low  the  temperature.  If  the  balloon  was 
perfectly  dry  before  the  frost  and  if  the  temperature  remains 
above  7°,  the  fabric  may  be  manipulated  in  a normal  way, 
if  precautions  are  observed,  for  the  dryness  is  never  perfect 
or  uniform. 

The  cutter  on  guard  should  also  constantly  watch  the 
condition  of  the  fabric  in  regard  to  tightness  and  strength. 
He  must  pay  special  attention  to  the  rigging  band  around 
the  openings  fcr  the  toggles.  He  must  watch  that  they  are 
not  enlarged  in  such  a way  as  to  permit  a lateral  sliding  of 
the  toggle,  which  would  endanger  the  firmness  of  the  rigging, 
both  as  far  as  the  fabric  and  the  toggle  itself  are  concerned. 
In  a more  general  way  he  should  watch  the  tightness  of  the 
fabric,  which  can  be  seriously  endangered  by  the  decomposition 
of  the  coating  of  rubber.  This  decomposition  is  revealed  by 
certain  exterior  signs:  By  resinification,  which  can  be  rec- 
ognized by  the  touch  (the  fabric  becomes  stiff  and  like  parch- 
ment) and  by  the  odor  (an  odor  sui  generis,  slightly  acid, 
difficult  to  define  and  which  can  be  recognized  only  by  prac- 
tice). The  resinification  can  often  compromise  the  very 
strength  of  the  fabric.  It  becomes  greasy.  This  is  manifested 
by  the  appearance  of  dark  spots  similar  to  oil  stains  and  the 
diagonal  pieces  of  fabric  are  loosened. 

When  the  fabric  is  badly  worn,  it  may  also  be  as  well  to 
note  the  excessive  thickness,  sometimes  important,  wffiich  is 
made  on  the  outside  where  the  thread  enters  the  fabric  and 
glue  a patch  of  fabric  over  it.  In  fact,  in  actual  usage,  the 
coating  of  rubber  is  pierced  on  a level  with  these  places  of 
excessive  thickness. 

III.  Maintenance  of  the  packed  balloon. 

(a)  The  balloon  should  not  be  packed  in  its  bag  unless  it 
is  provided  with  its  cotton  case. 

(&)  It  should  never  be  packed  when  moist,  or,  if  it  had 
to  be  packed  through  force  of  circumstances,  the  first  opportu- 
nity for  conveniently  drying  and  airing  it  should  be  seized. 

The  packed  balloon  should  be  kept,  as  much  as  possible, 
in  a dry,  dark  and  cool  place. 

When  it  is  freezing,  it  should  not  be  manipulated  unless 
the  greatest  precautions  are  taken  and,  except  in  the  case  of 
absolute  necessity,  it  must  not  be  manipulated  in  any  way 
whatever  when  the  thermometer  goes  below  7°,  not  even 
transported  by  wagon  or  by  rail. 

IV.  Balloon  inspection. 

Balloons  are  inspected  for  the  purpose  of  finding  out  their 
general  state  of  preservation.  Look  for  any  small  defects 
which  they  may  have. 

The  inspection,  which  is  made  quarterly  for  the  balloons 
in  storage,  is  made  for  the  balloons  in  the  service  before  in- 
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flating  them  and,  as  a general  rule,  'before  using  them  and 
just  before  packing  them.  This  last  inspection  is  difficult  to 
make  in  practice  when  the  balloon  cannot  be  inflated  in  the 
air  and  it  cannot  be  subjected  to  the  necessary  airing. 

In  the  storing  depots  the  balloon  is  inflated  with  air  but, 
in  the  field,  the  balloon  is  entered,  simply  spread  out  on  its 
tarpaulins  and  it  is  raised  gradually  as  the  inspector  passes 
on  to  look  through  the  fabric.  The  squad  which  inspects  the 
exterior  guides  him. 

The  inspection  is  divided  into  two  parts: 

1.  T}i.e  inspection  of  the  exterior. — This  is  quickly  made 
and  the  object  of  this  inspection  is  to  find  important  defects 
and  to  repair  them  immediately. 

2.  The  inspection  of  the  interior. — More  minute.  To  make 
this  inspection  the  inspection  personnel  is  divided  into  two 
squads,  one  of  which  enters  the  balloon,  while  the  other  fol- 
lows it  on  the  outside,  guides  it,  helps  it  and  verifies  the  parts 
pointed  out  as  doubtful  and  takes  note  of  the  repairs  which 
are  to  be  made. 

The  ^quad  which  is  to  inspect  the  interior  of  the  balloon 
makes  sure: 

(a)  That  the  envelope  is  in  good  general  condition  by 
methodically  examining  the  panels.  It  points  out  all  the  holes, 
all  the  defects,  all  the  places  that  show  wear  and  tear  and  all 
the  weak  spots  that  it  discovers  to  the  squad  which  is  to 
inspect  the  exterior  of  the  balloon  (it  is  to  be  noted  that  in 
balloons  recently  constructed,  in  w^hich  the  fabric  used  is 
colored  by  means  of  a dyed  coating  of  rubber,  the  slightest 
superficial  scratch  makes  a very  transparent  place  without 
seriously  compromising  the  tightness). 

(b)  That  the  ripping  panel  is  in  good  condition,  that  it 
is  firm,  that  the  ripping  cords  which  control  the  ripping  panel 
are  fastened  in  a convenient  way.  These  cords  should  not  be 
very  numerous.  Normally,  6 or  8,  passing  twice  through 
eyelets. 

(c)  That  the  hand  controls  of  the  ripping  and  the  valve 
are  conveniently  arranged.  These  controls  should  not  have 
any  twists  which  would  form  knots  while  being  pulled  through 
and  would  prevent  them  from  entering  the  sleeves. 
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CHAPTER  III. 

BALLOON  REPAIRS. 

The  cutter  specialist  must  always  be  able  to  repair  any 
parts  of  the  balloon  which  deteriorate  either  through  use  or 
through  action  of  exterior  causes  and  to  execute  correctly  the 
urgent  repairs  which  can  be  made  without  the  materiel  kept 
only  in  the  parks  and  establishments  of  the  interior.  All  re- 
pairs are  made  by  sewing  and  by  gluing. 

I.  Gluing. 

The  glue  used  is  rubber  glue,  specially  made  of  pure  para, 
not  vulcanized,  dissolved  in  gasoline.  It  should  be  correctly 
used  in  order  to  get  the  great  power  of  adherence  of  which 
it  is  capable. 

The  essential  principle  is  to  wait  until  the  glue  is  dry 
enough  before  placing  the  pieces  together.  The  proper  degree 
of  dryness  can  be  determined  by  placing:. the  hand  on  the  glue. 
If  the  hand  must  rest  for  a rather  long  time  on  the  glue  to 
adhere  to  it  and  if  it  does  not  give  a strong  impression  of 
freshness,  which  is  caused  by  the  rapid  evaporation  of  the 
gasoline,  then  it  is  dry  enough.  Moreover,  the  evaporation  can 
be  hastened  by  rapid  ventilation.  Generally  the  gluing  is 
done  “in  several  layers”  2 or  3.  As  a general  rule  2 for  the 
parts  which  are  stitched  together,  3 for  the  parts  which  are 
only  glued. 

The  object  of  the  bottom  layers  is  to  form  a foundation  of 
glue,  which  is  of  such  a nature  that  it.  permits  the  glue  to 
penetrate  it  deeply  and  to  form  a perfectly  homogeneous  mix- 
ture, which  gives  the  maximum  adhesion.  Therefore,  it  is 
indispensable  to  allow  the  bottom  layers  to  dry  perfectly  be- 
fore putting  on  the  layer  of  glue  proper,  which  is  then  put  on 
by  the  method  indicated  below.  To  neglect  to  take  this  pre- 
caution mould  be  equal  to  gluing  with  a single  layer  of  glue. 
It  is  now  important  always  to  keep,  the  fabric  well  stretched, 
but  not  too  much. 

In  order  to  glue  the  gluing  band  of  one-ply  fabric  (ordi- 
narily called  the  “edging”)  which  is  placed  on  the  seams  to 
make  them  tight,  it  is  well  to  roll  it  on  a wooden  roller  about 
25  cm.  long,  allowing  room  to  guide  it  and  preventing  “mis- 
takes,” which  are  always  bad,  particularly  in  fabrics  rubber- 
ized on  the  outside.  The  fabric  should  not  be  stretched  too 
much  when  it  is  being  glued.  Particular  care  should  be  taken 
not  to  stretch  the  bands  which  cover  the  belt  of  the  bagging 
down  net,  for,  if  the  lower  piece  of  fabric  is  lengthened,  as  a 
result  of  the  work,  the  glue  might  be  loosened  and  the  band 
torn. 

The  “chien,”  which  is  to  take  up  the  excessive  drops  of 
glue  around  the  part  v^^hich  has  just  been  glued,  should  be 
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used  judiciously,  according  to  the  fabrics  which  are  used.  Its 
use  must  be  absolutely  forbidden  on  rubberized  surfaces  and 
one  must  consequently  be  sure  that  the  exterior  has  not  been 
dyed  by  means  of  a coating  of  rubber,  v/hich  is  nowadays  fre- 
quently the  case.  After  gluing  it  is  always  well  to  cover  it 
with  talcum  powder,  especially  if  the  glued  part  is  exposed 
to  friction  against  other  parts  of  the  fabric. 


IL  Stitching. 

Stitching  by  hand,  the  only  kind  that  can  be  used  in 
the  field,  necessitates  a correctness  of  execution  which  can  be 
obtained  only  with  patience  and  infinite  care  and  a regularity 
which  comes  from  great  practice,  allowing  the  eye  to  regulate 
the  intervals  between  the  stitches. 


Correct  'position. — The  needle  between  the  thumb  and  the 
index  finger,  held  as  near  the  point  as  possible,  the  head  of 
the  needle  against  the  thimble,  which  is  placed  on  the  middle 
finger  of  the  right  hand. 

The  fabric  held  in  the  left  hand,  between  the  index  and 
the  thumb,  the  nail  of  which  should  be  as  near  as  possible 
to  the  eye  of  the  needle,  to  help  it  to  pass  through  with  a 
slight  pressure. 

Three  kinds  of  stitches  are  generally  used  for  this  work: 
Baseball  stitch,  backstitch,  saddler’s  stitch.  Moreover,  when 
two  pieces  of  fabric  have  already  been  joined  together,  they 
are  stitched  with  a very  simple  and  well-known  stitch,  the 
running  stitch  (figure  15). 


Figure  16. 


The  basehall  stitch. 
— The  baseball  stitch 
is  used  to  repair  a tear 
by  bringing  together 
the  two  torn  edges. 

The  stitching  is  done  from 
left  to  right,  that  is  to  say, 
away  from  the  hand  in  which 
the  work  is  held.  To  begin 
the  seam  pass  the  needle  be- 
tween the  two  edges  of  the 
tear  and  bring  it  out  beyond 
the  tear,  about  2 mm.  from 
the  edge  of  the  same  (figure 
16). 

Pass  the  needle  again  be- 
tween the  two  edges  of  the 


tear  and  se'w  over  from  above  and  bring  the  needle  through 
at  the  distance  of  about  2 mm.  and  slightly  in  front  of  the  first 
stitch.  Pass  the  needle  again  between  the  two  edges  of  the 
tear  and  sew  under  from  below  and  bring  the  needle  through 
at  the  distance  of  about  2 mm.  and  opposite  the  second  stitch. 
These  three  stitches  together  form  a kind  of  star  and  form 
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the  beginning  of  the  seam.  The  seam  is  continued  in  the 
same  way,  by  sewing  over  and  under,  to  the  right  and  to  the 
left,  but  in  such  a way  that  the  stitches  to  the  left  correspond 
to  half  an  interval  of  those  made  to  the  right.  The  seam  is 
finished  by  a repetition  of  the  star  by  which  it  is  begun  and 
thus,  when  it  has  been  finished,  it  seems  to  have  neither 
beginning  nor  end.  When  the  seam  is  well  done,  the  stitches 
are  very  even.  The  edges  of  the  tear  fit  perfectly  and  there 
is  not  a fold  or  wrinkle  in  the  fabric. 

In  an  unever  tear,  with  curves  or  angles,  the  repairs  are 
made  in  the  same  way  as  in  the  case  of  a straight  tear,  but 
following  the  outline  of  the  tear. 

Backstitch. — This  stitch  is  used  to  join  two  pieces  of 
fabric  which  are  stitched  together,  one  above  the  other.  The 
stitching  is  done  from  right  to  left,  after  taking  the  precau- 
tion of  tracing  the  seam  with  chalk,  in  order  to  place  all  the 

stitches  exactly  in  line. 
Stick  the  needle  through 
on  the  guiding  line  at 
(a)  (figure  26).  Bring 
it  through  4 mm.  in 
front  of  the  first  hole 
through  which  the 
needle  was  brought  on 
the  guiding  line  at  (&).  Stick  the  needle  down  between  (a) 
and  (Z)),  2 or  3 mm.  from  (b)  at  (c).  Thus  the  first  stitch  is 
made.  Stick  the  needle  through  at  a distance  of  4 or  6 mm.  at 
(d).  Pass  it  again  through  (b)  (in  the  same  hole,  but  in  the 
opposite  direction)  and  so  forth.  When  the  seam  is  finished, 
the  threads  are  cut  at  the  nap  of  the  fabric.  To  join  the  ends 
of  the  threads  in  such  a way  that  the  darn  may  be  invisible,  the 
three  or  four  last  stitches  are  gone  over  with  the  new  thread  so 
that  they  overlap.  A good  seam  should  have  stitches  perfectly 
in  line,  at  regular  intervals  and  from  2 to  3 mm.  in  length. 
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Figure  17. 


Saddler's  stitch. — The  saddler’s  stitch  is  used  in  the  con- 
struction of  balloons  only  for  stitching  pieces  which  are  made 
of  strapping.  It  should  preferably  be  done  by  a harness- 
maker,  who  is  a specialist  in  making  this  stitch.  Special 
materiel  is  used  in  making  this  stitch.  A round  awl,  for  the 
belt,  two  saddler’s  needles,  waxed  linen  thread  (the  two 
needles  are  placed  at  the  two  ends  of  the  same  thread.  The 
free  end  which  comes  through  the  eye  of  the  needle  is  passed 
again  through  the  thread,  which  is  unraveled).  If  the  stitches 
are  not  done  by  experts,  a guiding  line  should  be  traced.  The 
thickness  of  fabric  through  which  the  thread  is  to  pass  should 
be  pierced  by  means  of  an  awl  (figure  27).  One  of  the 
needles  should  be  passed  through  the  hole  and  half  the 
length  of  the  thread  should  be  pulled  through  and,  as  a con- 
sequence, there  will  be  an  equal  length  of  thread  on  both 
sides  of  the  fabric  attached  to  the  needle.  The  fabric 
should  be  pierced  at  a proper  distance  along  the  guiding 
line.  The  two  needles  should  be  passed  through  the  hole  in 
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opposite  directions  from  each 
other. 

The  thread  should  be  fast- 
ened and  so  forth.  The  seam 
should  be  finished  by  going- 
over  the  last  two  stitches  with 
the  ends  of  the  thread,  which 
is  then  cut  at  the  nap  of  the 
fabric. 

Threads. — There  are  four 
kinds  of  thread  used  in  bal- 
loon repairs: 

1.  ^ilk  thread,  ordinarily 
used,  in  spite  of  the  fact  that 
it  is  very  expensive,  because 
it  is  very  strong.  It  is  used 
for  all  balloons  except  “calico” 
balloons.  Figure  18. 

2.  Scotch  thread,  which  is  now  used  instead  of  the  thread 
from  Brittany.  We  have  not  been  able  to  obtain  the  latter 
since  the  war  began.  It  is  a larger  and  stronger  linen  thread, 
used  only  for  darning  by  hand. 

3.  Cotton  thread,  used  only  to  make  repairs  in  “calico” 
balloons  (except  the  stars  and  collars,  which  are  sewn  with 
silk). 

4.  Linen  thread,  used  to  join  the  strapping. 

Needles, — The  needles  ordinarily  used  are  steel  needles 
0.025  m.  in  length  and  0.006  m.  in  diameter.  They  are  num- 
ber 7 (short),  of  English  make.  We  indicate  the  numbers  of 
the  different  kinds,  calling  attention,  however,  to  the  fact 
that  the  assortment  found  at  the  present  time  on  the  market 
does  not  always  conform  to  the  following  specifications: 


Numbers.  Length.  Diameter. 

6 long 0.0388  0.0007 

6 short 0.0278  0.0007 

5 long 0.032  0.0007 

5 short 0.029  0.0008 


Eyelets. — The  cutter  often  has  to  sew  on  eyelets.  The 
eyelet  is  inserted  in  a hole  made  by  a puncher,  then  fastened 
by  machine. 

Numbers.  Diameter.  Principal  uses. 


309 0.004  Rigging  band  (lacing  the  toggles). 

12 0.007  For  the  drainage  orifices  of  the  ripping 

panel  and  of  the  upper  pads  of  the 
rudder.  Fastening  with  an  eyelet 
of  the , ripping  panel. 

15 0.010  For  the  orifice  through  which  the  air 

escapes  when  the  balloon  collapses 
(at  the  end  of  the  lower  pad  and  of 
the  toggles).  Sacks  of  B.  C.  A. 
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Principal  repairs  to  ruMerized  fabric. — The  important  re- 
pairs are  made  in  the  parks  and  establishments  of  the  in- 
terior, which  generally  have  a personnel  well  trained  and 
skilled  in  construction  and  materiel  for  the  construction  itself 
and,  for  this  reason,  perfect  repairs  can  very  easily  be  made 
in  these  places.  Most  of  the  time  only  temporary  repairs 
can  be  made  in  the  field.  These  repairs  are,  otherwise,  per- 
fectly well  made  and  strong. 

Two  cases  are  to  be  considered: 

(a)  The  damage  to  be  repaired  had  been  found  while  an 
inspection  was  being  made  before  the  balloon  was  inflated  and 
the  balloon  was  not  inflated. 

(&)  The  damage  had  been  done  in  service  and  the  bal- 
loon should  continue  to  be  inflated. 

A.  The  balloon  which  is  not  inflated. 

The  principal  repairs  to  be  made  are:  A hole,  a tear,  a 
piece  placed  on  the  envelope,  a whole  panel  which  is  to  be 
replaced. 

1.  Hole  with  a small  diameter. — A patch  of  double  rubber- 
ized fabric,  having  a diameter  much  larger  than  the  hole,  is 
glued  over  the  hole.  In  doing  this  the  rules  for  gluing  given 
above  are  carefully  observed.  When  it  is  possible  to  inflate 
the  balloon  with  air,  it  is  better  to  glue  the  patch  on  the 
inside. 

2.  Tear. — The  edges  of  the  tear  are  brought  together  by 
means  of  a baseball  stitch.  The  seam  is  made  tight  (on  both 
sides,  if  it  has  been  possible  to  inflate  it  with  air).  The 
tear  is  covered  by  a double  piece  of  fabric,  having  a larger 
surface  than  that  of  the  tear.  This  piece  of  fabric  is  to  be 
circular  or  rectangular  in  shape  as  the  case  requires.  If  the 
latter  shape  is  used,  the  corners  should  be  rounded.  An  edge 
of  one-ply  fabric  is  placed  around  the  piece  of  fabric  for  the 
purpose  of  making  it  airtight  and  of  preventing  further 
tearing  by  lateral  friction. 

3.  Different  pieces  put  on  the  envelope. — As  for  these 
pieces,  the  detailed  description  given  above  suffices  to  indicate 
the  way  in  which  they  should  be  put  on  in  order  to  repair 
the  envelope,  if  it  is  damaged,  or  to  replace  it,  if  it  is  useless. 

In  putting  on  a ripping  panel,  a simple  but  long  and 
very  delicate  operation,  the  principal  difficulty  arises  from 
the  precautions  which  are  to  be  taken  against  “the  slack’^  re- 
sulting from  an  insufiBcient  or  irregular  tension,  which  can 
cause  the  ripping  panel  to  operate  under  bad  or  dangerous 
conditions. 

In  making  common  repairs  guiding  lines  are  traced  on  the 
ripping  panel  and  care  is  taken,  in  mounting  them,  to  make 
the  patches  exactly  coincide  with  the  tracings. 

Note. — It  is  best  to  And  the  tracings  made  on  the  envelope 
when  it  was  being  constructed  (they  will  be  found  at  the  inter- 
sections of  the  seams)  and  to  make  the  tracings  of  the  gore  on 
them  as  a basis. 
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Of  course,  this  operation  can  be  made  only  in  a balloon  in- 
flated with  air.  It  is  generally  done  in  establishments  of  the 
interior  and  it  is  not  wise  to  do  this  in  the  field  except  in 
case  of  absolute  necessity.  The  w^ork  is  done  according  to 
the  following  principles:  A fabric  of  the  same  diagonal  as 
that  of  the  panel  to  be  replaced  is  to  be  chosen.  The  bands, 
put  on  to  insure  tightness  on  both  sides,  are  to  he  unglued  a 
little  beyond  the  edge  of  the  panel  which  is  to  be  replaced. 
The  damaged  panel  is  to  be  ripped  carefully  and  a stitch  at 
a time,  in  order  to  avoid  damaging  the  overlapping  of  the 
panels  next  to  it.  The  new  panel  is  to  be  traced  either  on 
the  damaged  panel,  using  the  latter  as  a pattern  and  reduc- 
ing the  dimensions  from  0.005  m.  to  0.01  m.  per  meter,  if  the 
fabric  has  been  badly  worn,  or  using  the  dimensions  of  the 
pattern,  leaving  an  edge  of  not  more  than  0.008  meters  for 
overlappings.  The  fabric  should  be  moderately  stretched 
Vvhile  the  panel  is  being  mounted  and  glued  in  place  in  order 
to  avoid  the  “slack”  which  might  result  from  stretching  the 
fabric  of  the  panels  next  to  it.  It  should  be  stitched  with  two 
rows  of  stitching  0.003  m.  from  the  edge  and  0.009  m.  apart, 
airtight  on  both  sides.  It  should  be  made  airtight.  It  should 
he  covered  with  talcum. 

B.  The  inflated  balloon. 

When  the  balloon  is  inflated  and  in  service  the  principal 
repair^  to  be  made  in  the  envelope  itself  can  be  made  only 
by  gluing,  as  stitching  is  almost  always  impossible.  Moreover, 
these  repairs  should  be  made  quickly  in  order  to  prevent 
the  escape  of  gas.  The  only  repairs  which  can  be  made  are 
mending  the  tears  and  repairs  made  in  the  rigging  band. 

Repairing  the  rigging  hand. — When  a bad  or  exaggerated 
movement  of  the  rigging  on  the  toggles  has  enlarged  and 
stretched  the  fabric  of  the  rigging  band  it  is  immediately  re- 
enforced  by  a piece  of  double  fabric  which  is  glued  on  the 
edge.  This  piece  of  double  fabric  is  rectangular,  its  corners 
are  rounded  and  an  opening  of  normal  size  is  made  in  it.  This 
piece  should  cover  0.05  m.  on  both  sides  of  the  edge  and  0.05 
m.  on  both  sides  of  the  damaged  opening.  It  should  be  care- 
fully glued  with  3 layers  of  glue. 

Holes  and  tears. — Holes  are  repaired  by  gluing  a patch 
on  the  outside.  To  repair  the  tears  the  edges  of  the  tear  are 
joined  as  quickly  as  possible  in  order  to  prevent  the  gas  from 
escaping.  This  is  done  either  by  joining  the  edges  carefully 
over  a piece  of  double-ply  fabric  which  has  a coating  of  glue 
and  a surface  area  larger  than  that  of  the  tear,  or  by  gluing 
bands  of  single-ply  fabric  perpendicularly  over  the  tear.  Then 
a second  piece  of  double-ply  fabric,  with  a larger  surface  and 
circular  or  triangular  in  shape,  with  rounded  corners,  accord- 
ing to  the  shape  of  the  tear,  is  glued  with  three  layers  of  glue 
over  the  hole.  The  hole  is  edged  with  a band  of  single-ply 
fabric  which  is  to  insure  tightness  and  to  avoid  further  tear- 
ing through  lateral  friction.  The  principle  to  be  followed,  in 
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selecting  the  fabric  for  all  these  repairs,  is  to  choose  a fabric 
of  the  same  diagoilal  as  that  of  the  panel  whidh  is  to  be  re- 
paired. 

C.  Varnished  fabric. 


Holes  and  tears.— Holes  are  repaired  by  means  of  small 
patches  of  varnished  fabric  stitched  and  then  varnished.  The 
patch  should  be  placed  in  such  a way  that  the  direction  of 
the  threads  are  the  same  as  in  the  fabric  which  is  being  re- 
paired. The  patch  should  be  well  stretched  in  order  to  avoid 
the  “slack.”  It  should  be  stitched  2 mm.  from  the  edge  of 
the  patch.  It  should  be  covered  again  on  the  outside  with  a 
coating  of  varnish.  In  repairing  tears  the  method  of  proced- 
ure is  similar  to  that  described  for  repairing  balloons  of  rub- 
berized fabric  before  they  are  inflated  (a  baseball  stitch 
covered  over  again  with  a piece  of  varnished  fabric,  stitched 
with  two  seams,  then  varnished). 

Putting  in  a gore. — The  name  “gore”  (pointe)  is  given  to 
the  piece  of  fabric, between  two  points  of  a crown  of  net  (near 
the  valve,  or  the  neck  of  the  balloon).  Carefully  rip  and  un- 
glue the  gore,  taking  care  not  to  stretch  the  points  of  the 
crown  of  the  net  on  which  the  gore  is  placed.  Trace  the  new 
gore  on  the  fabric,  using  the  old  one  as  a pattern.  Baste  with 
a running  seam,  stretching  the  fabric  without  pulling  the 
crown  of  the  net.  Sew  with  a backstitch.  Varnish. 


Putting  in  a panel  or  gore. — The  method  of  procedure  is 
the  same  as  that  used  for  a panel  of  rubberized  fabric,  but 
an  edge  of  0.01  m.  is  left  for  the  hook. 

The  joining  seams  of  balloons 
of  varnished  fabric  give  the 
effect  of  an  arrangement  called 
the  “plain  fell  seam,”  which  con- 
sists of  two  tucks  of  0.014  m. 
-c,.  joined  end  to  end  under  the 

Figure  19.  i 

seam.  IVe  give  as  an  example 
the  hooked  seam  of  the  stationary  observation  balloon. 
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CHAPTER  IV. 

PARACHUTES. 

I.  Description. 

The  parachute  has  the  form  of  a round  cap.  It  is  com- 
posed of  gores  joined  by  a plain  fell  seam  held  by  two  rows 
of  stitching.  The  fell  seam  is  0.015  m.  wide  and  the  rows  of 
stitching  are  0.009  m.  apart  and  have  from  3 to  4 stitches  per 
centimeter.  On  the  inside,  between  the  seams,  cords  are 
drawn.  These  cords  form  the  armature  of  the  parachute  and 
the  points  of  attachment  for  the  suspension  cords  (figure  20). 

The  gores  themselves 
are  made  of  panels 
joined  by  plain  fell 
seams.  In  the  top  of 
.the  cap  an  orifice  is 
made.  This  orifice  is 
circular  and  0.50  m.  in 
diameter  and  is  made 
Figure  20.  to  allow  the  air  to  es- 

cape during  the  descent.  It  is  edged  with  a strap  of  rope  (a) 
inserted  through  a washer  of  double-ply  silk  doubled  again 
(&),  which  is  reenforced  by  a washer  of  rubberized  double- 
ply  fabric  (c).  The  whole  of  this  apparatus  is  fastened  on 
top  of  the  parachute  by  means  of  three  concentric  rows  of 
stitching  (figure  30).  On  a level  with  the  transversal  seam, 
which  joins  the  last  and  the  next  to  the  last  panel  from  the 
bottom,  a linen  band  0.015  to  0.020  m.  wide  serves  to  reenforce 
the  parachute  all  around  and  to  prevent  tearing  when  the 
parachute  is  opened.  Eyelets,  which  serve  as  sockets  for  the 
interior  ropes  and  the  suspension  cords  of  the  pad,  are  placed 
at  the  ends  of  all  the  seams,  which  join  the  gores  all  around 
the  edge  of  the  circumference.  A cord  inserted  in  the  edge, 
for  the  purpose  of  limiting  the  circular  extension  of  the  fabric, 
is  fastened  on  the  level  of  each  eyelet  by  means  of  a button- 
hole stitch,  thus  dividing  the  stress  on  the  circumference  be- 
tween the  two  eyelets.  A hem  2.60  m.  by  0.09  m.,  sewn  along 
the  edge,  contains  the  inner  tube.  The  function  of  this  inner 
tube  is  to  insure  a quick  and  certain  opening  of  the  parachute. 
It  is  sewn  at  one  end  by  a tongue-shaped  piece  of  double-ply 
fabric  doubled  again  and  stitched  and  having  three  snappers, 
which  surround  the  infiation  valve.  When  at  rest  the  para- 
chute is  encased  in  a truncated  envelope  of  rubberized  fabric 
(a),  the  bases  of  which  are  composed  of  circular  blocks  of 
three-ply  wood  (the  method  of  folding  referred  to  in  the 
special  notei  is  strictly  followed).  The  upper  block  (5),  small 
base,  is  perforated  along  two  perpendicular  diameters  with 
four  perforations,  through  which  the  suspension  cords  (c) 
pass.  The  lower  block  (d),  the  large  'base,  has  two  grooves 

ipian  of  the  note  about  the  observation  parachute  (Meudon,  July,  1917). 
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of  0.012  m.,  one  at  the  very  edge  (e),  serving  as  a bed  for  the 
bands  which  fasten  the  fabric  to  the  block  and  the  other 
(/),  rounded,  in  which  the  elastic  system  of  attaching  the 
cover  is  enclosed.  The  body  proper  of  the  envelope  ends  at 
the  circumference  of  the  large  base  in  a pad  (gr),  made  by 
means  of  a cord  passed  through  the  border.  It  has  a circular 
support  (j),  made  of  special  three-ply  fabric  like  that  used 


for  the  face  of  deflating  sleeves.  The  upper  attached  cap  is 
composed  of  a cylindrical  body  (h),  higher  than  the  wooden 
block,  notched  toward  the  bottom  and  a base  (i)  composed  of 
a disk  notched  around  the  edges  and  the  notches  of  which 
are  glued  on  the  inner  surface  of  the  cylindrical  body.  The 
whole  contrivance  is  fitted  tightly  around  the  block  of  wood 
and  glued  on  the  body  of  the  envelope  in  such  a way  that  the 
notches  at  the  bottom  of  the  cylindrical  part  cause  a slight 
pressure  under  the  block  in  order  that  the  latter  may  be 
crimped  in  the  fabric.  Four  perforations  corresponding  to 

the  perfora- 
tions of  the 
block  of  wood 
are  made  in 
the  wall.  The 
lower  m 0 V - 
able  cap  or 
“beret”  has  a 
large  pad  on 
the  circum- 
ference of  its 
base.  This 
pad  has  the 
spiral  spring 
which  consti- 
tutes  the 
elastic  joint. 
The  pad  is 
made  from  a 
washer  which 
is  notched  on 
the  inside 
along  about 
one-third  o f 
its  width.  It 
is  glued  and 
sewn  on  the 
circumference 
of  the  cap, 


Figure  22. 
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which  also  is  notched.  The  spring  is  inserted  in  the  washer, 
which  is  doubled  over  it  again  in  such  a way  as  to  give  it  a 
little  freedom  of  movement.  It  is  hemmed  with  a row  of  stitch- 
ing. Two  bands,  crossed  in  the  top  of  the  cap,  are  attached 
along  the  two  perpendicular  diameters,  in  the  border,  around 
which  they  are  doubled  again. 

They  are  fastened  by  means  of  a rectangular  row  of 
stitching,  two  diagonal  crossed  rows  of  stitching  and  two 
eyelets.  An  eyelet  is  made  in  them  at  the  center  of  the  cross 
bracing  and  opposite  another  eyelet,  which  pierces  the  top  of 
the  cap  and,  like  the  latter,  permits  the  cord  of  the  parachute 
to  pass  through. 

The  safety  belt  described  in  detail  in  the  special  note  is 
made  of  strapping  joined  with  a saddler’s  stitch,  of  elastic 
bands  and  of  leather. 

II.  Fabrics  Used. 

The  parachute  is  made  of  two  kinds  of  silk  fabric.  Each 
gore  contains  two  panels  of  French  silk  (one  at  each  end), 
four  panels  of  Japanese  silk.  The  car  is  made  of  three-ply 
rubberized  fabric.  The  attachment  straps,  fastened  to  the  cap, 
are  made  of  tubular  strapping  of  specially  great  strength. 
The  safety  belt  is  made  of  hempen  belting  0.053  m.  wide. 

III.  Maintenance. 

The  principal  precaution  to  be  taken  in  caring  for  the 
parachute  is  to  he  sure  to  protect  it  against  moisture.  In  fact, 
moisture  takes  away  all  the  ripping  resistance  of  the  fabric. 
Therefore,  frequent  and  careful  inspections  must  be  made,  in 
a dry  place  and  on  a dry  tarpaulin,  there  must  not  be  the 
slightest  trace  of  humidity.  It  is  essential  to  see  that  the  bag 
is  airtight  and  to  repair  it  carefully  as  soon  as  it  seems  to  be 
damaged  or  worn. 

IV.  Repairs. 

The  repairs  of  a parachute  are  extremely  delicate,  because 
the  apparatus  itself  is  so  delicate.  The  vital  importance  of 
the  operation  of  the  parachute  seems  to  demand  that  the  re- 
pairs be  made  absolutely  correctly  and  as,  in  most  cases, 
a special  set  of  tools,  in  the  hands  of  experts,  are  necessary 
to  do  this,  one  must  make  it  a rule  to  forbid,  as  a general  rule, 
making  any  repairs  to  the  parachute  itself  on  the  spot,  but 
to  send  it  to  the  establishments  of  the  interior  when  it  is 
damaged.  Repairs  should  be  made  on  the  spot  only  in  case  of 
absolute  necessity  and  they  should  be  entrusted  only  to  a 
specially  careful  and  skilled  cutter.  The  detailed  description 
of  fitting  the  parts  together,  w^hich  are  given  above,  suffices 
to  indicate  the  rules  and  precautions  which  are  to  be  observed 
in  this  case. 
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CHAPTER  V. 

L MISCELLANEOUS  MATERIEL. 

We  shall  discuss  only  the  materiel  used  at  the  present  time 
for  elongated  captive  balloons.  The  balloon  is  pacsked  in  a 
“casing”  of  cretonne  4.50  m.  by  4.50  m.  and  a very  strong 
“sack”  of  heavy  hempen  or  linen  cloth  1.75  m.  by  1.40  m.  by 
0.60  m.,  called  the  “sack  for  the  elongated  captive  balloon.” 
The  sack  is  closed  by  means  of  pieces  of  fabric,  turned  in  and 
on  the  edges  of  which  eyelets  are  made  for  lacing.  These  eye- 
lets are  No.  15.  A strap  (of  the  type  of  the  bagging  down  net), 
on  which  10  handles  are  sewn,  using  the  saddler’s  stitch,  3 on 
each  side  and  2 at  each  end,  forms  a belt  around  the  circum- 
ference of  the  sack  about  half  way  up  and  serves  as  a handle. 
The  seams  are  made  with  Scotch  linen  thread  (on  the  sacks 
formerly  used  there  were  only  6 handles,  3 on  each  side, 
formed  by  a cotton  tape  run  through  leather  washers,  forming 
eyelets). 

II.  Materiel  Used  for  Inflation. 

It  includes: 

Inflating  canvas, — Of  hemp,  14  m.  by  14  m. 

Inflating  sleeves- — 0.28  m.  in  diameter,  of  double-ply  rub- 
berized fabric,  with  special  straight  thread.  They  are  made  in 
three  different  lengths,  5,  10  and  20  m.  The  sleeves  are  turned 
inside  out  and  are  sewn  with  two  rows  of  stitching.  The 
first  row  of  stitching  joins  the  two  edges,  allowing  the 
lower  piece  of  fabric  to  project  several  meters  beyond  the 
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IIL  Materiel  for  Use  in  the  Field. 

Tarpaulin. — Of  hempen  cloth  or  of  linen,  25  m.  by  8 m. 

Ballast  sacks  of  hempen  cloth. — The  bottom  is  sewn  by 
two  seams,  made  by  the  same  method  as  that  described  above 
for  sewing  the  inflating  sleeves. 

Balloonist' s tent,  1915  model  (flgure  34). — This  tent  covers 
a surface  area  of  5 m.  by  5 m.  It  is  made  of  panels  of  rub- 
berized canvas,  joined  with  overlapping  of  0.03  m.,  by  two 
rows  of  stitching  0.02  m.  apart.  A rubberized  band  of  strap- 
ping, of  about  0.06  m.,  doubles,  on  the  inside,  the  longitudinal 
rows  of  stitching  of  the  roof  and  binds  the  ends. 

The  tent  has  the  following  parts: 

(a)  An  entrance  covered  by  entrance  flaps  raised  up  and 
fastened  by  means  of  14  loops  on  the  inside  and  on  the  outside 
(6  loops  on  the  outside  and  8 on  the  inside). 

{h)  Four  windows,  two  on  the  wall  opposite  the  entrance 
and  two  on  the  sides.  They  are  made  of  oiled  calico.  The 
frame  of  the  entrance  is  edged  with  bands  of  strapping,  with 
cross-pieces  of  narrower  bands  of  strapping.  The  oiled  parts 
of  the  side  windows  are  movable,  they  are  fastened  at  the  top 
by  a seam.,  at  the  bottom  and  on  the  two  sides  by  9 loops 
fastened  on  the  outside.  They  may  be  raised  by  rolling  them 
up  and  they  are  held  in  this  position  by  two  thongs  from  the 
inside  and  fastened  on  the  outside. 

The  tent  is  pitched  on  12  bamboo  tent  poles:  One  central 
tent  pole  in  two  parts,  joined  by  a metal  socket,  nine  tent  poles, 
of  the  smallest  kind,  w^hich  support  the  sides,  two  tent  poles, 
which  hold  the  entrance  panels  open. 

At  the  top  of  each  of  the  tent  poles  is  a wooden  plug  into 
which  a round-headed  screw  is  placed,  projecting  about  0.05 
m.,  and,  at  the  bottom,  is  a four-cornered  pointed  piece  of 
wood,  which  is  inserted  into  a movable  metal  plate  0.15  m.  by 
0.15  m.,  with  a hole  in  the  center.  The  object  of  this  plate 
is  to  make  the  pole  firmer.  The  tent  is  supported  by  13  cords 
provided  with  adjustment  runners  of  wood  and  fastened  by 
means  of  loops  with  holdfasts. 

These  cords  are  attached  at  the  bottom  of  the  roof:  Two 
on  each  side  of  the  entrance  flaps,  three  at  the  middle  of 
each  side,  eight  (4  pairs)  at  each  corner.  They  are  fastened 
by  means  of  a loop  sewn  on  the  fabric  and  the  strap  which 
edges  the  roof.  A leather  washer,  sewn  on  the  inside,  strength- 
ens the  place  where  they  are  joined.  A second  leather  washer, 
sewn  on  the  outside,  covers  the  loop  and  fastens  it,  with  its 
stitching,  where  the  splicing  begins.  This  washer  has  an  eye- 
let, No.  15,  into  which  is  inserted  the  round-headed  screw  on 
the  top  of  the  tent  poles.  Around  the  bottom  of  the  walls, 
about  0.25  m.  from  the  edge,  is  placed  a kind  of  belt,  the  upper 
edge  of  which  is  fastened  by  two  rows  of  stitching.  It  serves 
to  stretch  and  stiffen  the  walls.  It  has  31  eyelets,  through 
which  pass  the  small  cords  which  are  attached  to  the  anchor 
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Figure  25. 
Details. 


pegs.  The  eyelets  are  placed:  Six  on  the  surface  which  opens, 
seven  on  every  other  surface,  one  at  each  corner. 

The  tent  is  folded  and  placed  in  a sack  of  rubberized  cloth. 

The  tent  pegs  are  packed  in  a larger  and  narrower  sack, 
which  also  holds  the  metallic  plates  and  the  3 spare  tent 
poles. 

Tarpaulin  for  the  basket. — These  are  rectangular  pieces  of 
strong  hempen  cloth  (of  the  type  used  for  the  inflating  can- 
vas), which  have  a hem  made  by  cutting  a diagonal  slit  in 
the  fabric  at  each  corner  and  then  sewing  it  again.  The  edges 
are  provided  with  eyelets  for  lacing,  four  on  each  hemmed 
surface  and  three  on  each  of  the  others.  The  two  models  in 
use  are:  The  tarpaulin  for  the  basket,  holding  two  observers, 
1.35  m.  by  1.35  m.  The  tarpaulin  for  the  basket,  holding  one 
observer,  1.35  m.  by  1.05  m. 

Valve  cover. — The  fabric  valve  cover  is  made  of  flve  layers 
of  double-ply  fabric,  covered  again  on  the  inside  and  on  the 
outside  with  single-ply  fabric.  It  is  in  the  shape  of  a round 
cap  on  a low  cylinder  and  has  a hole  at  the  top.  This  hole 
is  about  0.03  meters  in  diameter  (flgure  25).  It  is  constructed 
on  a wooden  mold.  A notched  belt  is  joined  by  means  of  a 
washer  glued  on  the  notches.  Five  other  concentric  washers, 
each  with  a smaller  diameter  than  the  last,  are  placed  side  by 
side  and  united  at  the  top  of  the  cap  by  means  of  a small  disk. 


A cover  is  placed  on  these  washers.  The  cover  is  made  of 
triangular  gores  placed  side  by  side.  The  tops  of  the  gores 
are  joined  by  a disk.  The  cover  or  cap,  thus  prepared,  is 
turned  inside  out  and  3 successive  layers  of  gores,  joined  at 
the  top  by  a disk,  are  put  on  the  inside.  The  inside  and  out- 
side are  covered  by  fabric,  in  gores  with  disks  and  a belt,  a 
repetition  of  the  central  layers. 

Work  tent  for  the  tool  truck  (figure  27). — It  is  a tent 
shed  made  of  canvas.  It  is  attached  by  its  upper  edge,  which 
is  provided  with  eyelets,  to  the  sides  and  to  the  rear  of  the 
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Figure  27. 
Variation. 


truck,  which  has  a wooden  footboard  for  this  purpose.  On 
the  footboard  are  round-head  screws  (a  band  of  fabric,  fastened 
by  snap-fasteners,  covers  the  eyelets  in  order  to  insure  tight- 
ness). A lateral  projection  shelters  both  ends.  Ten  bamboo 
poles,  with  a plug  of  wood  at  both  ends,  serve  to  support  the 
shed.  At  the  upper  end  of  each  pole,  in  the  plug  of  wood,  is 
a round-head  screw  and  at  the  bottom  is  an  iron  spike.  The 
round-head  screws  are  inserted  it  one  of  the  three  eyelets, 
fastened  opposite  each  pad,  on  the  fabric  and  used  according 
to  the  tension.  The  spikes  are  fastened  into  the  sides  of  the 
truck. 

The  tent  is  suppprted  by  cords  attached  to  the  tent  by 
means  of  a V-belt  with  a ring.  These  cords  are  attached  to 
the  tent  pegs  driven  into  the  ground  by  means  of  loops  and 
their  length  is  adjusted  by  means  of  wooden  runners. 

IV.  Materiel  for  Making  the  Ascension. 

Furnishings  of  the  basket. — The  inner  walls  of  the  basket 
are  covered  with  double-ply  rubberized  fabric.  At  breast 
height  there  is  a pad  stuffed  wdth  kapok.  On  the  sides  are  one 
or  two  pockets  for  documents  and  for  instruments. 

Basket  cushion. — Of  one-ply  fabric,  stuffed  with  kapok  and, 
with  small  patches  of  leather,  make  it  more  comfortable. 

Carpet  for  the  basket. — A velvet  pile  carpet  with  a border. 

Tricolor  flag. — Of  w^ool  bunting  or  cotton  fabric,  3.30  m. 
by  1.80  m. 

Pennant. — Of  wool  bunting  or  red  cotton  fabric,  about  5 m. 
by  0.25  m.  The  “arrow”  is  0.50  m.  in  length  and  the  two  points 
are  weighted  with  lead. 
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BEADQUARTERS  AMERICAN  EXPEDITIONARY  FORCES. 


OFFICE  OF  THE  CHIEF  OF  STAFF. 


August  1st  1917. 


The  accompanying  free  translation  of  the  French  of- 
ficial pamphlet  entitled  « Aerial  Observation  in  liaison 
with  the  Artillery » is  announced  as  the  official  provi- 
sional manual  on  this  subject  lor  the  American  Expedi- 
tionary Forces. 

Until  modified  by  proper  authority,  its  provisions 
will  be  strictly  complied  with  in  all  exercises  and 
operations  involving  the  r.se  of  the  air  service  and  the 
artillery. 

By  command  of  Major  General  Pershing  : 

James  G.  HARBORD, 

Lieutenant  Colonel,  General  Staff, 

Chief  of  Staff. 


Official  : 

Benj.  ALVORD, 

Adjutant  General. 
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GENERAL  HEADQUARTERS  January  19,  1917. 

OF  THE  ARMIES 
OF  THE  NORTH  AND  EAST. 

GENERAL  STAFF. 


BUREAU. 


INSTRUCTIONS 

FOR 

THE  EIPLOYMEOT  OF  AEEIAL  OBSERVATIOM 

IN  LIAISON  WITH  THE  ARTILLERY. 


Many  targets  are  hidden  from  terrestrial  observers.  For 
this  reason,  the  aeroplane  and  the  balloon  are  indispensable 
auxiliaries  to  the  artillery. 

The  present  instructions  rescind  and  replace  previous 
instructions  on  the  same  subject.  They  are  intended  to  fur- 
nish information  covering  ; 

I.  The  conditions  under  which  aerial  observation  is  used 
with  artillery  ; 

IL  The  missions  which  may  be  fulfilled ; 

III.  The  duties  of  I he  personnel  concerned. 

Annex  I establishes  rules  for  the  observation  and  conduct 
of  fire  by  aeroplanes  and  balloons  with  a note  on  the  desig- 
nation of  objectives. 

Annex  II  gives  codes  for  the  transmission  of  signals. 


PART  I. 


CONDITIONS  GOVERNING  THE  EMPLOYMENT 
OF  AERIAL  OBSERVATION 
IN  LIAISON  WITH  ARTILLERY. 

i.  Under  good  atmospheric  conditions  the  aeroplane  can 
give  rapid,  accurate  and,  if  necessary,  vertical  observation 
even  on  the  most  distant  targets.  It  makes  it  possible  to 
observe  not  only  the  sense  of  salvos,  but  also  the  amount  of 
the  observed  error. 

The  aeroplane  signals  to  the  ground  by  means  of  wire- 
less telegraphy,  by  projectors,  by  dropped  written  messages, 
or  by  signal  lights.  Wireless  telegraphy  is  the  best  method. 
A conventional  code , Morse  system , permits  the  observer  to 
report  his  presence  to  designate  targets,  to  report  results 
of  fire , and  to  give  all  required  information  to  friendly  troops 
concerning  the  movements  of  the  enemy.  This  information 
is  received  at  the  receiving  stations  described  in  paragraph  8 
and  ii§ 

S.  The  receiving  stations  can,  by  means  of  panels  of  white 
cloth  or  projectors,  give  the  aeroplane  a limited  number  of 
simple  indications  concerning  the  conduct  of  fire.  There  are 
in  addition  a few  receiving  sets  on  aeroplanes  which  can  be 
used  with  transmitting  sets  at  receiving  stations  near  impor- 
tant headquarters. 

4«  Use  of  Wireless  Telegraphy  : The  use  of  vireless 
telegraphy  has  given  a tremendous  importance  to  aerial 
liaison  with  artillery.  On  account  of  its  delicate  nature,  and 
the  great  number  of  aeroplanes  which  necessarily  have  to 
work  in  a restricted  zone , strict  discipline  and  careful  orga- 
nization are  necessary  to  reduce  to  a minimum  the  many 
chances  for  confusion. 

Different  aeroplanes  are  distinguished  as  follows  : 

a.  By  the  «cali»  adopted  for  each  receiving  station. 

b.  By  the  use  of  varying  wave-lengths. 

c.  By  varying  the  loudness  of  the  emission. 

d.  By  the  use,  in  certain  cases,  of  watches  with  colored 
dials  which  make  it  possible  for  neighboring  aeroplanes  to 
send  their  signals  at  alternate  specified  intervals  and  thus 
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avoid  confusing  their  signals.  This  device  interferes  with  the 
continuity  of  observation  and  should  be  used  only  when 
necessary. 

It  is  important  that  aeroplanes  keep  out  of  neighboring 
zones,  and  that  they  do  not  come  closer  than  two  kilo- 
metres to  their  own  receiving  stations  except  for  very  impor- 
tant messages.  Messages  sent  when  immediately  above  the 
antennae  interfere  seriously  with  other  messages. 

Technical  matters  concerning  Wireless  Telegraphy  are 
prescribed  in  each  Army  and  in  each  Army  Corps  by  the 
Chief  of  the  Radio  Service  concerned. 

In  each  Army  Corps  designated  officers  of  air-squadrons 
supervise  the  W^ireless  Telegraph  Service  in  their  own  squa- 
drons and  at  the  receiving  stations.  These  ofiicers  are  under 
I the  orders  of  their  squadron  commanders  and  of  the  Chief 
of  the  Radio  Service  of  the  Army  or  Army  Corps, 

5.  Projectors  : By  means  of  projectors  communication 
can  be  established  : 

a.  When  the  artillery  has  no  receiving  station. 

b.  When  there  are  many  aeroplanes  working  in  one  zone 
! and  interference  amongst  wireless  messages  is  unavoidable. 

c.  When  the  distance  is  not  too  great. 

d.  Projectors  of  neighboring  aeroplanes  can  be  distin- 
guished : 

1.  By  the  orientations  of  sheafs  of  light,  or 

2.  By  the  use  of  a pre-arranged  call. 

Dropped  Written  Messages  : Dropped  written  mes- 
sages may  be  used  to  s'ive  information  concerning  targets  or 
' the  results  of  fire.  Each  message  is  placed  in  a small  con- 
tainer provided  with  a streamer.  They  should  be  dropped 
from  a height  not  more  than  ooo  meters  and  as  close  to  the 
receiving  station  as  possible. 

Use  ol  Signal  Lights  : 'n  principle,  signal  lights  are 
used  only  for  communication  with  the  infantry.  During  the 
^artillery  preparation , their  use  with  the  artillery  may  be  au- 
thorized by  proper  authority.  A conventional  code  must  be 
adopted  at  a preliminary  conference,  and  only  a few  simple 
messages  can  be  sent. 

8.  Heceiving  Stations  ; Each  Artillery  Command,  Sub- 
Command,  or  Group  (in  certain  cases,  each  Battery)  is 
equipped  with  a receiving  station.  A specially  trained  officer 
called  the  Receiving  Officer  (ojjlcler  d'antenne)  is  provided  at 
each  receiving  station.  He  transmits  by  voice  or  telephone 
to  the  unit  concerned  the  interpretation  of  the  information, 
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received  from  the  aeroplane.lt  is  an  important  and  delicate 
duly  requirinir  great  specialization. 

Each  receiving  station  must  have  direct  permanent  tele- 
phone connection  with  each  battery.  In  each  artillery  com- 
mand there  must  be  provision  for  the  use  of  auxiliary  re- 
ceiving stations  when  the  antennae  at  the  main  receiving 
stations  are  broken. 

Telephones  : Connections  are  provided  as  required  by  | 

the  Instructions  on  liaison.  I 

' ! 

fiO*  Panels  : Each  receiving  station  is  provided  with, 
identification  panels  which  enable  aeroplanes  to  distinguish 
their  own  receiving  stations.  They  are  especially  necessary 
when  the  artillery  changes  position. 

In  addition  to  the  identification  panels,  window-shutter 
panels  {panneaux  a persiennes]  are  provided  for  use  with  the 
Morse  code. 

All  panels  are  transported  by  the  artillery  units  to  which 
they  are  issued. 

fie  Receiving  Stations  : The  use  of  receiving  sta- 
tions varies  with  the  tactical  situation  as  follows  : 

а.  The  receiving  station  of  a group  or  battery  acts  as  a 
station  for  the  adjustment  of  the  fire  of  its  own  unit.  (Note  : 

A ((group))  corresponds  to  a field  artillery  baltaiioh  in  the 
U.  S.  Service.) 

б.  The  receiving  station  of  an  artillery  sub-comniand  acts 
as  a post  of  commandment.  The  aeroplane  asks  such  stations 
for  authority  to  adjust  on  targets  which  appear  in  the  zone 
and  receives  from  such  stations  the  orders  of  the  artillery 
commander.  In  the  case  of  special  groups  or  batteries  which 
have  been  given  particular  missions,  the  aeroplane  consults 
the  group  or  battery  direct  without  the  intervention  of  the 
artillery  commander. 

c.  The  receiving  station  of  a command  acts  as  fire  control 

station.  It  follows  the  work  of  the  aeroplanes  of  the  Artillery 
Command  as  well  as  that  of  the  infantry  aeroplanes  operat- 
ing in  the  same  zone  in  order  to  gather  all  important  useful 
information.  / 

d.  Supervising  Receiving  Stations  of  each  Army 
Corps  are  placed  near  the  Corps  Headquarters  or  else  at 
Artillery  Headquarters.  They  should,  in  general,  receive  mes- 
sages from  ail  the  aeroplanes  of  the  Army  Corps  or  at  least 
from  all  those  having  a general  mission,  such  as  supervising 
the  artillery,  accompanying  the  infantry  or  operating  with  i 
the  higher  command.  In  this  way,  they  receive  and  distribute 
all  information  sent  in  by  the  aeroplanes. 


Whenever  it  is  evident  that  calls  from  aeroplanes  are  being 
disregarded  or  not  being  heard,  supervising  receiving  sta- 
tions will  notify  subordinate  receiving  stations. 

e.  Receiving  Stations  at  Air-Squadrons  : Each  air- 
li  squadron  has  a receiving  station  by  which  the  emissions  of 
aeroplanes  may  be  verified  at  the  moment  of  departure,  the 
I work  of  the  aeroplanes  at  the  front  followed,  and  relief  of 
I aeroplanes  requiring  it  may  be  furnished. 

f The  Artillery  Commander,  after  conference  with  the  Air 
/ Commander  and  the  Chief  of  the  Radio  Service  of  the  Army 
I Corps  or  the  Army,  fixes  the  conditions  governing  the  work 
I of  the  personnel  at  receiving  stations. 

At  certain  times,  particularly  during  an  action  or  in  a 
war  of  movement,  the  Artillery  Commander  will  provide  for 
I uninterrupted  listening  service  at  receiving  stations  in  order 
! that  all  aeroplanes  calling  the  Artillery  Command  or  Sub- 
' Command  may  he  put  in  communication  at  once.  The  com- 
; plete  liaison  is  the  duty  of  the  Receiving  Officer  [officier 
< d'antenne).  He  should  study  it  with  care  and  be  held  respon- 
sible for  the  proper  working  of  all  means  of  communication 
(telephone,  optical  telegraph,  wireless  telegraph,  messen- 
gers, etc.) 

IS.  The  signal  codes  for  wireless  telegraphy,  for  projec- 
tors, for  identification  panels  and  a model  for  dropped 
written  messages  will  be  found  in  Annex  11. 

BALLOONS. 

14.  Balloons  usually  observe  at  from  1,000  to  i,5oo  me 
ters,  never  above  2,000.  These  altitudes  must  be  reduced  in 
strong  winds.  Balloons  with  two  baskets  can  carry  two  obser- 
vers with  separate  telephone  connection. 

15.  On  account  of  its  vulnerability,  the  balloon  must  keep 
at  a long  distance  from  the  enemy,  not  less  than  9,000  to 
10,000  meters  when  ascents,  descents,  etc.,  have  lo  be 
made.  Once  in  the  air  it  can  be  carried  011  the  winch  to 
within  6,000  or  7,000  meters. 

16.  There  are  always  portions  of  the  terrain  hidden 
from  the  balloon  observer.  Such  dead  spaces  will  be  marked 
on  the  map  and  furnished  to  the  Artillery  Commands. 

fJ.  On  account  of  the  delay  invohed  in  changing  obser- 
vers, during  action  an  observer  must  remain  up  ail  day. 

18.  The  telephone  is  depended  upon  for  communications. 
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The  necessary  lines  are  shown  in  the  Instructions  on 
liaison. 

In  addition,  each  Balloon  Company  is  furnished  with  a 
wireless  telegraph  sending  set  with  which  information  recei- 
ved from  the  balloon  may  be  sent  to  the  Higher  Command 
and  the  Artillery  Groups  in  cases  in  which  the  telephone 
connection  is  interrupted. 

19.  Mobility  : When  the  way  is  not  blocked  by  trees, 
wires,  etc.,  balloons  can  be  easily  moved  without  deflatation 
or  even  when  in  the  air. 


PART  IL 

ARTILLERY  MISSIONS 

WHICH  AERIAL  OBSERVATION  CAN  ASSIST. 

Such  missions  are  : 

Artillery  Information  coveiing  enemy  works  in  a sector ; 

Observation  enemy  activity  in  a seclor; 

Liaison  with  other  Arms  ; 

Observation  and  Adjustment  of  artillery  fire. 

Artillery  Information  Service  : This  consists  in 
obstaining  all  possible  information  concerning  enemy  works 
so  that  the  following  targets  may  be  located  : 

Posts  of  Commandment,  machioe-gnn  emplacements,  bat- 
tery positions,  communication  trenches,  etc.  Photographs, 
interpreted  by  specialists,  are  superior  to  information  fur- 
nished by  the  observer  himself.  After  details  have  been 
located  in  photographs,  however,  a second  personal  recon- 
naissance, made  with  high-powered  field-glasses,  will  often 
be  oi  value. 

All  aerial  information  gained  by  an  air  squadron  is 
consolidated  by  the  Information  Officer  of  the  Squadron  who 
communicates  them  at  once  to  the  Artillery  Information 
Officer  (S.  R.  A.  — Service  Renseignements  d’Artillerie).  In 
a simil  m manner,  the  Artillery  Information  Officer  of  a Com- 
mand transmits  all  his  information  to  the  Air  Service. 

Targets  are  identified  by  giving  their  co-ordinates.  Each 
enemy  battery  thus  identified  should  be  described  on  its 
own  information  card.  (See  Appendix  I.) 

From  photographs,  the  rough  sketches  by  the  Air  Ser- 
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vice,  the  Corps  Provisional  Interpretations,  and  the  Firing- 
Maps  are  made  up. 

The  rapid  transmission  of  these  sketches,  especially  during- 
an  action,  is  of  the  g-reatest  importance. 

S3.  The  Observation  Service  consists  in  watching-  a 
given  sector  for  the  purpose  of  giving  immediate  information 
in  regard  to  active  batteries  in  order  that  friendly  troops  in 
danger  may  be  warned  and,  eventually,  the  action  of  friendly 
troops  be  observed. 

S4:.  Such  service  is  particularly  hard  on  aeroplane  obser- 
vers for,  on  account  of  the  noise  of  their  own  motors,  they 
can  hear  nothing  and  must  watch  uninterruptedly.  For  this 
reason , aeroplane  observation  is  carried  on  only  over  terrain 
: hidden  from  the  balloons  or  during  action. 

SS.  Except  in  cases  of  zones  defiladed  from  balloons  and 
I for  special  missions,  aeroplanes  will  not  be  used  for  continual 
observation  except  when  no  balloons  are  available. 

f 

I !^6.  The  service  of  continual  watchfulness  should  be  deve- 
loped. It  is  the  duty  of  the  aerial  observer  to  call  for  imme- 
diate fire  whenever  he  may  judge  it  necessary.  It  is  the  duty 
of  the  Commanding  Officer  to  see  that  troops  co-operate  with 
aerial  observers.  If  possible,  receiving  stations  will  notify 
aerial  observers  as  to  which  battery  is  going  to  fire. 

S'S'.  Liaison  with  Infantry  or  Cavalry  : This  is  covered 
by  Instructions  on  liaison. 

S8.  Observation  of  Fire  : This  service  " includes  the 
■ following  : 

Fire  for  adjustment  or  verification,  in  order  to  register! 
, the  terrain  and  prepare  for  fire  for  effect ; 

Fire  at  a single  range  and  fire  of  precision  for  the  purpose 
of  neutralizing  or  destroying  the  enemy’s  works  ; 

Systemaitic  fire  opened  by  shifting  a previously  established 
sheaf  of  fire  in  order  to  neutralize  momentarily  targets  upon 
which  fire  of  precision  cannot  be  undertaken. 

29.  The  sense  and  amount  of  errors  in  firing  can  be  given 
only  if  each  salvo  or  rafale  is  fired  at  the  demand  of  the 
aerial  observer.  For  adjustment  of  fire  and  for  fire  for  preci- 
sion , the  aeria  lobserver  is  particularly  suitable.  He  increases 
the  efficiency  of  fire  and  saves  ammunition.  For  systematic 
fire  when  the  aerial  observer  is  not  advised  before  the  firing 
of  each  salvo  or  rafale , aerial  observation  is  of  less  value, 

30.  Aerial  observation  is  limited  to  three  hours  at  most 
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and  is  iiable  to  interruptions  due  to  atmospheric  conditions 
or  aerial  combats.  For  this  reason  battery  commanders  should 
fire  as  rapidly  as  their  materiel  permits  without  sacrificing 
accuracy  to  speed. 

The  balloon  which  is  useful  at  short  or  mid  ranges  as  it 
communicates  easily  with  the  ground  is  also  useful  for  cer- 
tain adjusting  fire  and  fire  of  precision.  It  is  sometimes  useful 
to  open  fire  which  the  aeroplane  finishes,  and  inversely  to 
observe  fire  for  effect  which  the  aeroplane  has  commenced. 

Rules  for  the  conduct  of  fire  with  aerial  observers  are  given 
in  Appendix  1. 

SS.  Co-ordination  of  Service  of  Balloons  and  Aero- 
planes : This  co-ordination  is  realized  as  follows  : 

By  a judicious  division  of  duties  between  aeroplanes  and 
balloons,  on  the  part,  of  the  Artillery  Commander; 

By  the  close  association  of  the  two  services  j,  inter-commu- 
nication by  means  of  documents,  plans,  photographs,  and 
good  telephone  service  connecting  the  squadrons  and  bal- 
loons of  the  same  command.  This  assurance  of  this  association 
is  the  duty  of  the  Air  Commander  of  the  Army. 

SSI.  Division  of  Duties  among  Aeroplanes  : Whenever 
an  aeroplane  can  be  assigned  to  each  Artillery  Command 
and  the  artillery  preparation  has  been  partially  made,  each 
observer  should  be  given  a definite  task  of  observation  and 
of  fire  in  his  own  zone. 

In  order  to  avoid  errors,  observers  who  have  identified 
targets  should  ordinarily  be  required  to  adjust  fire  on  those 
same  targets  when  possible. 

But,  under  certain  other  conditions,  it  may  be  advisable  in 
a large  zone  to  assign  to  one  aeroplane  the  supervision  and 
control  of  systematic  fire  and  to  others  the  adjustments 
and  the  fires  of  precision. 

34.  The  relative  importance  of  the  different  missions  assi- 
gned to  aeroplanes  varies  with  circumstances  and  the  various 
phases  of  the  action.  It  is  indicated  by  the  Commanding 
General. 

35.  However,  in  an  offensive  action  against  a fortified 
position  the  chief  missions  to  be  given  to  artillery  aeroplanes 
follow  one  another  as  follows  : 

a.  Information  service  and  observation  service  in  order; 
to  determine  precisely  the  location  of  enemy  batteries  and 
positions. 

h.  Observation  for  the  registration  of  the  terrain  and  the 
adjustment  of  batteries  on  the  principal  targets  on  which 
they  can  fire. 
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t.  Observation  of  fire  for  precision  for  the  destruction  of 
enemy  batteries  and  defensive  positions. 

tL . Observation  for  fire  control  commencing  as  early  as 
possible  on  the  day  of  the  attack. 

e.  During  the  action,  neutralization  or  destruction  of 
enemy’s  batteries,  dispersion  of  reserves  and  reinforcements, 
and  watchfulness  over  well-defined  zones  for  the  observation 
■ of  fire  for  effect  and  for  rapid  shifts  to  new  targets.  On  parti- 
< cularly  important  targets , it  may  even  be  necessary  to  assign 
such  targets  to  special  aeroplanes. 

36®  Periods  of  Movement  : In  principle,  in  periods  of 
movement  each  division  is  given  its  zone  of  march  and  action. 
This  zone  is  explored  by  aeroplanes.  In  accordance  with 
plans  made  in  advance,  they  communicate  the  information 
obtained  by  aerial  signal  lamps,  by  signal  lights,  or  by  wire- 
J less  telegraphy  to  information  centers  established  succes- 
i sively  along  the  route  of  the  Division  according  to  the  orders 
! of  the  Division  Commander  in  such  a way  that  reception  shall 
be  continuous. 

Such  information  centers  are  in  conjmunication  with  the 
aviation  field  by  optical  telegraph,  telephones,  wireless  tele- 
graphy, pigeons,  aeroplanes  and  automobiles. 

At  each  information  center  there  must  be  an  officer  of  the 
Air  Service  who  should  at  once  select  a landing  ground  easy 
of  access,  and  near  the  information  center.  The  Command- 
ing General  at  once  details  the  necessary  personnel  for  the 
observation  and  establishes  all  means  of  liaison  possible. 

The  Division  Commander  has  the  Artillery  Commander 
with  him  and  successively  moves  his  headquarters  from 
one  information  center  to  another  as  the  advance  continues. 

The  Artillery  Commander  makes  requests  on  the  Air  Service, 
through  the  information  center,  for  such  aeroplanes  as  he 
may  require,  assigns  them  to  his  units  and  indicates  their 
missions  if  possible. 

Upon  leaving  the  squadron, the  aeroplanes  fly  towards  the 
information  center  which  at  once  indicates  the  groups  to 
which  they  have  been  attached  and  the  targets  concerned. 
The  groups  indicate  their  positions  by  displaying  their  panels. 

Artillery  Division  and  Group  Commanders  must  establish 
receiving  stations  whether  they  are  needed  at  once  or  not. 
For  this  purpose,  the  wireless  telegraphy  tractors  are  pushed 
as  far  forward  as  possible.  Landing  grounds  should  be  near 
information  centers.  The  Divisional  Artillery  Commander 
sends  the  necessary  orders  to  the  landing  grounds,  and 
when  possible  retains  observers  who  utilize  such  aeroplanes 
as  come  in  to  the  landing  grounds  for  the  carrying  out  of 
new  missions  which  may  be  given  them.  In  no  case  should 
lack  of  landing  grounds  or  telephonic  communication  inter- 
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fere  with  aerial  observation.  As  the  fight  develops,  condi- 
tions more  and  more  approach  those  of  stabilized  or  trench 
warfare. 


PART  III. 

DUTIES  OF  PERSONNEL. 


3^.  Efficiency  of  Aerial  Observation  in  liaison  with  Artil- 
lery depends  upon  : 

а.  The  efficiency  of  the  pilot  and  of  the  observer; 

б.  The  efficiency  of  the  Receiving  Officer  (officier  d’an- 

tenne)  ; # 

c.  The  efficiency  of  Commanding  Officers. 

38.  Aerial  observers  must  be  perfect  masters  of  the  rnap 
of  the  zone  involved  and  must  know  absolutely  the  position  of 
their  own  and  hostile  batteries  and  the  intentions  and  dis- 
positions of  the  Commanding  Officer.  They  must  frequently 
consult  artillery  group  and  battery  commanders.  In  addi- 
tion, both  the  pilot  and  the  observer  must  appreciate  the 
great  importance  of  their  mission  and  be  prepared  to  carry 
it  out  in  spite  of  hostile  aeroplanes. 

33.  The  Receiving  Officer  [officier  d*antenne)  has  a posi- 
tion as  important  as  that  of  the  observer.  He  must  be  per- 
manent! y detailed  in  each  command.  His  duties  are  to  in- 
spect the  receiving  station  and  all  its  equipment  and  keep  it 
in  perfect  condition,  to  interpret  and  transmit  all  informa- 
tion received  from  the  aerial  observer,  to  communicate  with 
him  by  means  of  panels  or  other  devices,  and  to  classify 
and  record  all  data  useful  for  his  own  and  neighboring 
groups.  After  orders  for  an  adjustment  are  received,  he  must 
co-operate  with  and  assist  in  every  way  the  aerial  observer 
and  the  Battery  Commander. 

40.  The  Commanding  Officer  fixes  the  program  and  an- 
nounces his  purpose.  Based  on  the  information  received  from 
the  aerial  observer,  he  assigns  targets  to  various  groups  and 
batteries.  He  acts  on  request  for  artillery  fire  and  decides 
whether  such  fire  shall  be  fire  for  precision  or  zone  fire.  He 
communicates  all  useful  information  to  higher  authority  and 
keeps  in  touch  with  neighboring  commands.  He  keeps  in 
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touch  with  the  infantry  advance  as  reported  by  the  aerial 
observers  and  takes  suitable  measures  to  insure  that  this  ad- 
vance is  not  interfered  with  by  fire  of  the  friendly  artillery. 

41.  It  is  the  duty  of  Battery  Commanders  to  deliver  regu- 
lar, accurate  and  rapid  fire  at  the  instant  that  it  is  requested 
by  the  aerial  observer. 

43.  Every  one  concerned  should  bear  in  mind  : 

а.  That  ail  messages  must  be  brief,  and 

б.  That  the  enemy  is  probably  following  all  emissions  o 
the  wireless. 

43.  Instruction  should  be  so  carried  on  that  the  air  Ser- 
vice already  existing  on  any  front  may  be  reenforced  by  units 
coming  from  other  parts  of  the  front  and  so  that  many  bal- 
loons and  airplanes  may  work  together  on  a restricted  front. 
To  this  end : 

а.  Appendices  1 and  11  must  be  strictly  followed ; 

б.  Aerial  observers  must  work  precisely  so  as  to  reduce 
the  length  of  their  transmissions; 

c.  Receiving  Officers  must  put  out  signals  quickly; 

d.  All  must  be  trained  to  work  together  in  spite  of  simul- 
taneous emissions,  simultaneous  firing  of  batteries  and  other 
characteristics  of  an  intense  action.  In  order  to  accomplish 
this , frequent  combined  exercises  must  be  held. 

44.  Such  exercises  include  the  following  : 

Ground  exercises  between  aerial  observers  and  Receiving 
Officers,  viz  : Practice  in  communicating  with  wireless  tele- 
graphy, optical  telegraphy,  with  panels  and  with  projectors 
on  the  ground.  For  this  purpose  sending  and  receiving  instru- 
ments must  be  mounted  at  air-squadrons  so  that  the  work 
may  be  carried  on  in  weather  too  bad  for  flying.  The  exer- 
cises should  include  the  use  several  wireless  sets. 

45.  Ground  exercises  between  aerial  observers,  receiving 
stations  and  Battery  Commanders , viz  : The  director  of  the 
exercise  assumes  certain  conditions  concerning  the  fall  of 
shots  by  means  of  the  map  and  thus  tests  the  quickness 
of  mind  of  the  observer,  the  wireless  and  telephone  service 
and  the  co-operation  between  the  receiving  station  and  the 
battery. 

46.  Exercises  in  flight  to  test  the  use  of  instruments,  viz  : 

3. 
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ike  designation  of  objectives , first  with  one  battery  and  one 
aerial  observer  and  then  with  several. 

47.  The  foregoing  exercises  should  be  repeated  under  the 
assumed  conditions  of  a war  of  movement. 


PONT, 

Major  General. 
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ANNEX  I. 

PART  I. 

RULES  FOR  THE  CONDUCT  OF  FIRE. 
AEROPLANES  WITH  LIGHT  ARTILLERY. 

t.  Aerial  observation  permits  exact  reconnaissance  of 
targets , the  measurement  of  errprs  in  deflection  and  range , 
the  observation  of  rafales  or  salvos  delivered  simultaneously 
and  the  measurement  of  their  mean  error. 

The  difficulties  include  precarious  communication,  the 
short  time  available  for  observation , the  rapid  movement  of 
the  aeroplane,  snow,  wind,  rain,  clouds,  the  sun,  ground 
hidden  by  the  wings  and  the  limited  action  of  the  wireless 
telegraph.  All  of  these  difficulties  render  aerial  observatior 
at  times  intermittent. 

Success  implies  a close  understanding  between  the  observer 
and  the  battery  commander,  the  use  of  simple  means  of  com- 
munication, and  the  avoidance  of  all  dialogue.  Great  latitude 
should  be  allowed  the  aerial  observer  in  making  requests, 
decisions,  etc.  The  battery  commander  should  avoid  loss  of 
time  by  being  able  to  adjust  quickly  once  he  has  received 
the  proper  information. 

CONDUCT  OF  FIRE. 

. 8.  In  service  firing  there  should  always  be  a preliminary 
conference  between  the  observer  and  the  battery  commander 
but  for  practice  this  conference  should  frequently  be  omitteCk, 

Before  passing  to  aerial  conduct  of  fire,  it  is  the  duty  of 
the  battery  commander  : 

а.  To  adjust  the  sheaf; 

б.  In  time-fire,  to  adjust  the  height  of  burst  just  above  the 
ground ; 

e.  To  adjust  all  his  guns  fpr  range  on  an  auxiliary  target 
visible  for  terrestrial  observers ; 

d.  To  establish  a direct  line  of  communication  to  the  re- 
ceiving station,  avoiding  all  relays. 


3.. 
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Assuming  that  this  has  been  done  the  aerial  observer,  after 
reaching  the  required  height  sends  his  call  and  signals  as 
follows  : 

Observer  : Is  the  Battery  ready? 

Receiving  station  : The  Battery  is  ready. 

3.  Adjustment  of  Fire  : It  is  assumed  that,  unless  other- 
wise agreed  upon  or  requested,  all  firing  shall  he  by  battery 
salvos  adjusted  for  parallel  fire.  To  vary  the  distribution,  the 
observer  sends  for  example  : 

Front  n meters.  — Sheaf  is  too  wide. 

For  registration  on  a narrow  target,  the  observer  sends, 
for  example  : 

Concentrate.  — Fire  otherivise  good. 

4.  Battery  salvos  are  fired  with  all  guns  at  the  same  range 
and  as  nearly  simultaneously  as  possible. 

5.  In  principle,  the  same  ammunition  which  is  to  be  used 
in  fire  for  effect  should  be  used  in  fire  for  adjustment;  but, 
in  principle,  it  is  desirable  to  use  time-shrapnel  for  preli- 
minary adjustment  of  the  deflection  on  account  of  its  greater 
visibility.  If  the  height  of  burst  must  be  changed  to  avoid  a 
cover,  it  must  be  changed  with  the  angle  of  site  and  not 
with  the  corrector  in  order  to  keep  all  bursts  in  the  same 
vertical  plane. 

6*  Fire  should  be  always  delivered  when  the  aerial  ob- 
server asks  for  it.  Tf  there  is  to  be  a delay  of  more  than  thirty 
seconds,  do  not  fire  but  wait  for  another  request  from  the 
observer.  Interruptions  of  a serious  nature  are  signalled  by 
one  of  the  following  messages  : 

Wait  several  minutes,  or 

Battery  not  ready.  — There  tvill  he  a delay  of  more  than  ten 
minutes. 

No  further  need  of  you. 

4.  It  is  essential  that  the  preliminary  adjustment  be  as  ac- 
curate as  possible.  Frequent  correction  of  the  deflection,  etc., 
wastes  too  much  valuable  time.  If  the  observer,  when  in  a 
position  to  observe , sends  : 

Lost, 

do  not  fire  again  with  the  same  data,  but  use  data  half  way 
between  that  of  the  last  salvo  seen  by  the  aerial  observer  and 
the  salvo  which  he  has  been  unable  to  see.  But,  oh  the  con- 
trary, if  the  observer  sends  : 

Was  not  in  a position  to  observe, 
the  previous  data  should  be  repeated. 
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8.  Errors  in  range  are  reported  by  taking  the  average  error 
of  the  four  shots  of  the  salvo  with  reference  to  the  target. 
Errors  in  deflection  are  reported  by  taking  the  interval  between 
the  right  of  the  sheaf  and  the  right  of  the  target.  Before  ob- 
taining proper  bracketing , the  battery  must  make  correc- 
tions as  required  by  reported  errors.  In  difficult  country  where 
bursts  are  hard  to  observe,  the  aerial  observer  should  ask 
for  rather  conservative  corrections. 

9.  To  correct  a sheaf  badly  distributed,  the  aerial  observer 
may  send,  for  example  : 

No.  1.  — Fire. 

The  first  gun  then  fires  two  rounds  rapidly.  By  causing  the 
first  and  fourth  guns  to  fire,  the  front  of  the  sheaf  may  be 
ascertained. 

to.  To  shift  the  sheaf  to  a new  target,  or  to  a new  part  of 
an  old  target,  the  aerial  observer  should  send,  for  example  : 

Change  Target.  — Add  200. 

11.  Fire  for  Effect  : This  may  be  either  fire  for  precision 
at  a single  range , each  volley  or  salvo  being  observed  by  the 
aerial  observer  and  the  adjustment  being  constantly  refined, 
or  it  may  be  zone  fire. 

IS.  When  firing  at  a single  range,  battery  volleys  of  two 
or  four  rounds  each  are  usually  employed.  Each  volley  is  fired 
at  the  request  of  the  aerial  observer  who  reports  the  mean 
error  of  each.  Concentrated  fire  is  very  easily  observed  and 
is  useful  for  this  reason. 

13.  Fire  for  Precision  by  single  Piece  : The  aerial  observer 
may  send,  for  example  : 

No.  1.  — Fire  for  Precision.  — Fire. 

No.  1.  then  fires  four  rounds  at  full  speed,  and  the  aerial 
observer  reports  the  mean  error  of  the  group  of  bursts. 

14.  Zone  Fire  : This  may  be  either  : 

a.  After  the  aerial  observer  has  completed  adjustment  and 
observed  the  delivery  of  more  or  less  prolonged  fire  for  effect. 
In  an  action,  this  observation  is  usually  restricted  to  the  ob- 
servation of  the  limits  of  a loo-yard  bracket.  For  this,  the 
aerial  observer  demands,  for  example  : Zone  fire,  or 

h.  Progressive  Fire,  which  is  usually  delivered  after  adjust- 
ment on  a target  or  an  auxiliary  target,  without  verification. 
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Only  the  general  effect  can  be  reported.  The  zone  to  be 
covered  should  usually  not  exceed  loo  meters. 

RULES  OF  OBSERVATION. 

15.  If  the  position  of  the  battery  is  known , refer  bursts  to 
the  line  B-  T ( Battery-Target ) , and  give  the  errors,  for  example : 

055  meters  right,  — 202  meters  short. 

Only  after  obtaining  a bracket,  the  observer  may  send  only 
the  sense  of  the  bursts  always  starting  with  the  deflection. 

In  order  to  estimate  the  amount  of  errors,  the  aerial 
observer  refers  the  distance  between  known  points  on  the 
map  to  the  front  of  a salvo,  or  makes  calculations  based 
on  the  width  of  his  wings  or  mountings.  The  displacements 
of  the  points  of  fall  of  the  projectile  in  response  to  his  cor- 
rections help  the  aerial  observer  to  perfect  his  scale  of 
distances.  Aerial  photographs  of  the  same  country  taken  at 
the  same  height  are  also  very  useful  gauges  for  the  estima- 
tion of  distances.  Corrections  in  range  are  given  in  even 
multiples  of  lOO  and  5o  meters;  corrections  in  deflection 
are  given  in  units  of  25  meters. 

ill.  If  the  battery  position  is  not  accurately  known,  refer 
the  bursts  to  a north  and  south  line  and  an  east  and  west 
line  passing  through  the  target,  for  example  : 

dOl  East.  — 055  North. 

1^.  When  using  time  shrapnel,  aerial  observation  indi- 
cates errors  in  deflection  only. 

18.  To  get  on  a target  rapidly  which  has  not  been  pre- 
viously designated  on  the  map,  the  aerial  observer  sends, 
for  example  : 

Lay  on  me.  — Bange  ^000.  ^ 

The  aerial  observer  then  flies  directly  on  the  lines  B T. 

19.  In  the  designation  of  objectives  the  aerial  observer  is 
the  representative  of  the  Commanding  Officer.  In  order  to 
identify  targets  their  co-ordinates  are  announced.  (See  Annex  I, 
Part  3,  or  Tables  of  Signals  No.  4,  Annex  11.) 

In  firing,  the  aerial  observer  is  simply  the  collaborator  of 
the  battery  commander.  The  responsibility  for  the  fire  rests 
with  the  battery  commander;  and  the  aerial  observer  inter- 
venes only  under  the  following  conditions  : 

a.  If  conditions  require  time-fire  or  volley  fire  of  several 
rounds.  He  then  requests  : 

Time  Fire.  — Battery  volley. 
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h.  If  conditions  require  fire  for  precision.  He  then  requests  ; 

Fire  for  precision.  — Is  the  Buttery  ready? 

c.  If  the  result  desired  is  attained.  In  this  case,  he  sends, 
for  example  : 

Result  attained.  — Cease  firing. 

d.  If  a change  of  target  is  necessary.  He  then  requests , for 
example  : 

Change  Target.  — Subtract  20d. 

e.  If  further  observation  is  impos-sihie.  In  this  case,  he 
sends  : 

Fui^her  observaiion  impossible.  I am  going  to  land. 


PART  II. 

BALLOON  OBSERVATION  WITH  LIGHT  ARTILLERY. 


RULES  OF  FIRE. 

1.  The  conditions  which  govern  observation  of  light  artillery 
fire  with  aeroplanes  do  not  apply  entirely  in  the  case  of 
balloons,  on  account  of  the  superiority  which  the  telephone 
gives  from  the  point  of  view  of  communication.  The  follow- 
ing modifications  should  be  noted  : 

a.  With  the  75“”"  gun,  time  shrapnel  should  be  used  to 
give  rough  indications  of  the  direction  only.  Percussion  fire 
only  can  be  used  for  ranging. 

b.  In  firing  salvos,  an  interval  of  five  seconds  between 
shots  is  recommended  in  order  to  identify  the  shots  from 
each  gun. 

c.  In  order  to  facilitate  observation  the  following  proce- 
dure should  be  considered  normal : 

Battery  : Ready  to  fire. 

Observer  : Ready  to  observe. 

Battery  : Salvo  fired. 
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RULES  OF  OBSERVATION. 

8,  Bursts  are  usually  referred  to  a line  « Battery-Target » 
B — T,  and  a line  perpendicular  thereto  passing  through 
the  target.  Shots  are  reported  as  n Rights  or  nLefty>,  n Short)) 
or  (i  Over)).  The  amount  of  the  error  is  ordinarily  given  for 
the  first  salvo  only,  or  when  the  error  is  abnormal.  In  all 
cases,  after  the  bracket  has  been  obtained,  only  the  sense 
of  bursts  is  given.  On  account  of  dispersion,  it  is  useless  to 
attempt  a closer  bracket  than  lOO  yards  for  range  and  25  yards 
for  deflection.  Indications  as  to  deflection  are  always  sent 
before  those  for  range.  Indications  as  to  amount  of  error 
precede  those  as  to  sense  of  error.  Whenever  evident  effect 
is  produced  at  the  target,  the  report  « Target))  should  be  sent.. 

3.  Whenever  the  observer  is  in  a proper  position  to  observe 
and  a burst  is  not  seen,  ((Lost))  should  be  sent.  If  not  ready 
to  observe,  the  observer  should  send  ml  was  not  in  a position 
to  observe)). 

4.  If  the  balloon  makes  an  angle  greater  than  3o°  with  the 
line  Battery-Target  B — T,  the  co-ordinates  of  the  balloon 
position  are  sent  to  the  battery  for  reference  and  the  errors 
are  reported  with  reference  to  the  line  Balloon-Target  and 
replotted  at  the  battery. 

5.  When  telephone  communication  is  interrupted , wireless 
telegraphy  or  projectors  are  used.  In  that  case,  the  rules 
given  for  observation  by  aeroplane  hold  good. 

SIMULTANEOUS  ADJUSTMENT. 

6*  Under  ordinary  conditions  a balloon  observer  can  generally 
observe  for  two  batteries.  If  one  of  them  is  a heavy  battery 
firing  slowly,  he  can  observe  for  three.  Such  observation 
requires  excellent  telephone  discipline  which  is  attempted 
through  a central  group  whenever  the  batteries  pertain  to 
a group.  If  the  batteries  do  not  belong  to  a group,  com- 
munication is  obtained  through  a central  balloon  company. 

Whenever  a battery  has  adjusted  fire  with  the  assistance 
of  an  aeroplane  or  balloon  observer,  it  must  immediately 
make  a new  adjustment  with  the  same  ammunition  on 
another  target  visible  from  the  ground  and  as  near  to  the 
original  target  as  possible.  Having  done  this  the  battery, 
without  the  assistance  of  an  aeroplane  or  a balloon,  can  open 
effective  fire  on  the  target  in  question  at  any  lime,  provided 
atmospheric  corrections  are  properly  made.  The  results  of 
such  adjusting  fire  on  an  auxiliary  target,  as  well  as  the 
results  of  the  fire  adjusted  by  the  aerial  observer,  must  be 
recorded  in  the  Battery  Data  Book.  (« Carnet  de  Tirw.) 
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PART  III. 

RULES  FOR  THE  CONDUCT  OF  FIRE 
OF  HEAVY  ARTILLERY. 
OBSERVATION  FROM  AN  AEROPLANE. 

1.  In  the  adjustment  of  heavy  artillery,  there  is  no  prin- 
ciple not  involved  in  the  conduct  of  fire  of  light  artillery. 
Strict  discipline  is  called  for,  and  the  following  rules  must  be 
followed. 

FOR  MEDIUM  CALIBRES  TO  INCLUDE  TEE  l55  MM. 

2.  Preparation  of  Fire.  It  is  essential  that  the  first 
salvo  fall  where  the  aerial  observer  expects  it  to  fall.  In 
order  to  accomplish  this,  make  careful  preliminary  adjust- 
ment of  deflection,  distribution  and  range,  using  an  auxi- 
liary target  and  either  balloon  or  terrestrial  observation. 
The  adjustment  must  be  piece  by  piece  and  the  ((range  for 
the  moment » must  be  established. 

The  telephone  connection  must  be  absolutely  assured  and 
no  relays  can  be  relied  upon.  All  means  for  saving  time  are 
taken  advantage  of. 

3.  Adjustment  of  Fire.  Battery  volleys  of  two  rounds 
each  are  advisable.  Non-delayed  action  fuses  are  used  in 
order  to  make  bursts  more  visible.  The  sheaf  is  parallel  for 
the  first  shots  and  is  then  modified  as  needed.  In  order  to 
cor-  rect  the  individual  errors  of  guns  the  four  rounds  are 
then  fired  with  five  seconds  interval.  The  aerial  observer  then 
reports,  for  example  : 

055  Left,  151  Short — 202  Short  — 101  Right,  202  Short 
— 151  Short. 

This  is  continued  until  the  end  of  the  fire  for  ameliora- 
tion. If  less  number  of  rounds  are  reported  upon  than  have 
been  fired , the  Battery  Commander  takes  as  a general  result 
the  average  of  the  reports  received  and  disregards  the  shots 
not  reported  on  for  the  individual  adjustment.  If  this  trouble 
continues  return  to  fire  by  piece,  the  aerial  observer  report- 
ing, for  example  : 

Lost.  — Lost.  — 055  Right,  Correct  for  Range.  — 101  Lejt, 
101  Short. 

4.  In  principle,  if  the  battery  has  not  fired,  the  aerial 
observer  asks  again  for  fire.  If  the  battery  cannot  fire  within 
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thirty  seconds  after  observer’s  request  for  fire,  the  Battery 
Commander  waits  for  a new  request.  If  fire  is  interrupted  ; 
advise  the  aerial  observer  at  once  of  the  probable  length  of 
the  delay, 

If  the  aerial  observer  does  not  see  the  bursts  when  he  is 
in  a position  to  see  them,  do  not  use  the  same  data  for  a 
second  salvo , but  use  data  half  way  between  the  last  salvo 
seen  and  the  one  the  observer  could  not  observe.  Use  non- 
delayed  action  fuses  to  make  more  smoke  whenever  there  is 
difficulty  in  observation.  But  if  the  observer  was  simply  not 
in  a position  to  see , repeat  salvo  with  old  data.  In  the  case 
of  modern  rapid-fire  heavy  artillery,  fire  several  rounds  from 
each  gun.  If  the  wind  is  blowing  from  the  left,  fire  from 
the  right.  If  the  wind  is  blowing  from  the  right,  fire 
from  the  eft. 

Fire  for  effect  is  divided  into  fire  for  precision  for 
demolition  and  zone  fire. 

lie  Fire  for  precision  is  carefully  supervised  by  the  aerial  | 
observer  and  is  delivered  by  battery  salvos  at  two  or  three 
seconds  interval.  Twenty-four  rounds  are  usually  fired  and 
then  the  aerial  observer  makes  a report,  for  example,  as 
follows  : 

.5  Short,  12  Over,  i Target  (assuming  that  i8  rounds  have 
been  observed). 

Eventually  certain  individual  pieces  may  be  distinguished 
and  their  errors  reported,  for  example,  as  follows  : 

1st  Piece , 151  Short, 

To  change  to  new  target  or  to  new  part  of  old  target,  the 
observer  sends  , lor  example  : i 

Change  Target,  Add  350 ; or  Change  Target,  Subtract  30, 

After  firing  twenty-four  rounds , if  the  individual  adjustment 
of  the  pieces  is  satisfactory,  continuous  fire  may  be  employed ; 
but  salvos  must  be  resumed  as  soon  as  the  aerial  observer 
asks  for  them.  In  no  case  should  accuracy  be  sacriticed  for 
speed. 

Zone  fire  depends  upon  the  bracket  previously  deter- 
mined. Never  search  a zone  wider  than  the  bracket  appro- 
priate to  the  case. 

a.  Controlled  Fire  : After  firing  either  twelve  or  twenty-four 
rounds  fired  by  salvos , the  aerial  observer  should  report  as 
to  the  mean  point  of  impact  and  individual  errors  of  pieces,, 
if  any,  as  follows  : 

055  Right,  151  Short,  1st  Piece  202  Over, 
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The  number  of  bursts,  « short »»,« over » , or  « target))  may 
also  he  announced. 

Progressive  Fire  : This  is  not  as  effective  as  controlled  fire. 
It  is  used  only  in  concentrations  of  fire  which  aerial  observa- 
tion can  not  control  except  as  to  general  effect. 

8.  One  aerial  observer  may  observe  for  two  heavy  batte- 
ries, either  on  the  same  or  on  different  targets. 

O.  In  such  cases,  if  the  batteries  are  together  one  officer 
should  be  designated  as  a fire  commander  for  the  two.  If 
they  are  not  together  they  should  work  separately,  firing 
alternate  salvos  at  the  request  of  the  aerial  observer.  After 
adjustment,  each  battery  should  fire  twenty-four  rounds  for 
amelioration  of  fire  separately.  Then  they  should  simulta- 
neously open  fire  for  effect. 

lO.  When  two  batteries  fire  on  different  targets, the  same 
principle  applies.  Fire  for  effect  should  be  delivered  in  series , 
first  of  twenty-four  rounds  per  battery  and  then  in  longer 
series. 

Never  sacrifice  accuracy  for  speed.  If  the  fire  of  one  bat- 
tery is  unsatisfactory,  the  observer  should  ask  for  a cessation 
of  fire  and  should  go  on  with  the  other  battery.  The  observer 
announces  to  one  battery,  for  example  : 

Range  [or  Deflection)  not  adjusted.  Cease  firing. 

GUNS  ABOVE  l55  MM. 

Ifi.  In  principle,  the  fire  should  be  adjusted  shot  by  shot, 
gun  by  gun,  after  the  instructions  given  in  Par.  i8  on  the 
Firing  Instructions  of  May  i5,  iqiS. 

Whenever  an  error  in  amount  is  surely  observed,  the  aerial 
observer  announces  it. 

Correct  the  second  round  by  the  amount  of  the  error 
reported  for  the  fii'st  round;  correct  the  third  round  by  an 
error  equal  to  one-half  of  the  error  reported  for  the  second 
round;  correct  the  fourth  round  by  a correction  equal  to> 
one-third  the  error  reported  for  the  third  round,  and  so  on 
until  the  range  correction  is  as  small  as  one-sixth  the  bracket 
for  range  and  the  deflection  correction  is  as  small  as  one- 
half  a decigrade  (8/io  of  a mil.). 

Follow  this  fire  by  six  rounds  fired  for  amelioration. 

The  same  precise  method  should  be  followed  with  the 
i55  mm.  gun  if  it  is  desired  to  destroy  a small  target 
with  a minimum  number  of  rounds,  On  the  contrary,  with 
good  observers,  battery  salvos  may  be  used  even  with  larger 
. guns. 


RULES  OF  OBSERVATION. 


In  principle,  a conference  between  the  aerial  observer 
and  the  Battery  Commander  should  precede  each  adjustment ; 
but,  for  practice,  it  is  often  advisable  to  do  without  it.  In  the 
designation  of  objectives,  the  aerial  observer  is  the  delegate 
of  the  Commanding  Officier;  in  the  conduct  of  fire,  he  is  the 
assistant  of  the  Battery  Commander. 

The  aerial  observer  designates  targets  and  asks  for  adjust- 
ment on  the  most  important.  The  Artillery  Commander  de- 
signates the  battery  to  fire  and  indicates  his  decision  to 
the  aerial  observer  by  means  of  a panel.  If  it  is  not  deemed 
advisable  to  fire  on  the  target  designated,  he  so  advises  aerial 
observer  and  asks  for  the  designation  of  another  target, 
but,  in  principle,  to  avoid  confusion,  it  is  best  to  accede  to 
demands  made  by  aerial  observer  when  possible. 

13.  For  heavy  calibred  guns,  the  amount  of  error  of 
each  burst  should  be  reported.  The  deflection  error  should 
first  be  given  and  then  the  range  error.  Errors  should  be 
estimated  by  reference  to  the  map  and  to  aerial  photographs. 
The  amount  of  the  errors  always  precedes  the  sense  of  the 
error. 

For  medium  calibred  guns,  the  amount  of  observed  errors 
is  usually  given  in  the  case  of  the  first  salvo  only.  In  subse- 
quent salvos  it  is  given  only  when  the  observed  error  equals 
or  exceeds  lOO  meters.  In  principale,  errors  are  referred  to 
tbe  center  of  tbe  target  unless  other  arrangements  have  been 
made  with  the  Battery  Commander. 

14.  The  aerial  observer  may  interfere  in  the  conduct  of 
fire  when  : 

a.  He  thinks  that  circumstances  necessitate  fire  for  pre- 
cision ; 

h.  If  the  object  has  been  accomplished; 

c.  If  the  target  must  be  changed; 

d.  If  observation  becomes  impossible.  In  such  cases,  the 
observer  sends,  for  example  : 

Observation  impossible.  Change  target  Add,  155 ; or 

Observation  impossible Auxiliary  Target, 

Then,  after  adjustment  on  new  or  auxiliary  target,  it  will 
not  be  difficult  to  shift  the  sheaf  to  the  original  target. 


I 
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BALLOON  OBSERVATION. 

The  same  principles  apply  as  for  observation  by  balloon 
of  light  artillery  fire , but  the  reporting  of  the  amount  of  errors 
is  far  more  important.  For  high-powered  heavy  artillery 
(A.  L.  G.  P.),  if  the  balloon  makes  an  angle  of  more  than  20® 
with  the  line  Battery-Target  B - T,  refer  bursts  to  the  line 
Balloon-Target,  reporting  the  exact  position  of  the  balloon  to 
the  battery,  or  else  use  two  balloons  on  the  horizontal  base 
system. 

16.  In  general,  do  not  expect  too  much  of  balloon  obser- 
vation for  artillery.  Utilize  balloons  to  commence  adjust- 
ment which  is  to  be  perfected  by  aeroplanes  or  to  finish  obser- 
vation in  which  aeroplanes  have  been  interrupted. 

TRENCH  ARTILLERY.  BALLOON  OBSERVATION. 

IV.  Bursts  are  referred  to  known  squares  on  a squared 
map.  Only  rough  indications  as  to  the  squares  in  which 
bursts  are  seen  can  be  given. 

18.  Telephone  communication  is  relied  upon,  but  if  it 
is  not  available  projectors  may  be  used.  If  no  squared  map 
is  avai-  lable , refer  observed  bursts  to  a North  and  South  and 
to  an  East  and  West  line. 

to.  When  using  aeroplane  observers,  connectthe  trench  po- 
sitions of  the  trench  artillery  to  the  receiving  station  by  tele- 
phone. The  trench  mortars  should  fire  in  rafales  of  eight  and 
the  mean  point  should  be  reported  on.  If  the  telephone  is 
out  of  order,  use  projectors,  after  having  adopted  an  extre- 
mely simple  code.  Panoramic  sketches  are  most  valuable  for 
the  designation  of  targets. 

PART  IV. 

DESIGNATION  OF  OBJECTIVES. 

i.  All  targets  and  other  objectives  are  referred  to  by 
means  of  co-ordinates  in  the  Plan  Directeur  de  Tir  (Firing 
Map)  1/20  000  or  special  maps  of  i/5o  000,  with  kilometric 
squares,  with  a common  point  of  origin. 

Any  position  can  be  located  by  giving  a number  of  six 
places,  giving  the  co-ordinates. 

Abscissae  are  given  first,  then  ordinates.  The  proper 
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procedure  is  to  start  in  the  big  squares  and  work  inside 
of  it. 

Thus  the  point  x in  fig.  i 

ao,  


2 

— ^ 

^ — 

5 

32  33  34  35  36 


is  designated  as  335  --282.  Sometimes  when  tvorking  for  some 
time  on  a familiar  map,  the  first  digit  is  omitted  and  only  four 
numbers  are  used  to  designate  a point.  In  such  a system, 
the  point  x referred  to  would  be  designated  35-82. 

Photographs  are  extremely  useful  for  the  designation  of 
targets.  In  some  known  zones,  letters  may  be  substituted 
for  numbers  in  the  big  squares. 
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ANNEX  II. 

USE  OF  SIGNALS. 


PART  I. 

LIAISON  BETWEEN  AERIAL  OBSERVER 
AND  RECEIVING  STATION. 

Wireless  Signals  are  divided  as  follows  : 

. Station  Calls  — Groups  of  2 letters. 

2®  Conventional  Signals  for  adjustment  of  Artillery  Fire 
and  Liaison. 

3°  Groups  of  2 numerals,  for  special  supplementary  code  for 
adjustment  of  fire  and  for  designation  of  important  points. 

^ 4“  Groups  of  3 letters,  for  designation  of  targets  and  posi- 
tion of  hostile  or  friendly  troops. 

5°  Groups  of  3 numerals,  for  expression  of  distances  in 
meters. 

f 6“  Groups  of  4 or  6 numerals , for  expression  of  map  co- 
ordinates. 

7°  Groups  of  2 numerals  and  signals  of  one  letter,  reserved 
for  special  artillery  code  not  otherwise  covered. 

S'"  Uncoded  messages  in  exceptional  cases. 

Similar  codes  are  used  in  communicating  from  the  receiv- 
ing station  to  the  aerial  ohserver  optically,  hy  projectors  or 
window-shutter  panels. 

The  Morse  Code  in  use  is  as  follows : 

LETTERS. 


a ■ — i » * r ® 


G<I  CO 
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NUMERALS. 


6 — ' 9 

7  0 


SERVICE  SIGNALS. 

Ready  to  receive 
End  of  message , 

Understood .... 

Wait. 

Repeat 

Separation 


1.  The  first  letter  of  a Station  Gall  is  fixed  in  each 
Army  by  the  Chief  of  the  Radio  Service  of  the  Army.  In 
each  Army  Corps  the  second  letter  is  fixed  by  the  Chief  of 
the  Radio  Service  of  the  Army  Corps. 

In  each  artillery  command  various  units  are  designated  by 
calls,  all  having  the  same  first  letter,  as  for  example;  «P.  A)) , 
«P.  B.)) , «P.  C. » , etc. 


2.  The  conventional  code  for  the  adjustment  of  fire 
is  as  follows : 


Fire 

Right 

Left . . . . 

Short 

Over 

Deflection  correct. 
Range  correct.  . . . 

Target 

Change  target 

Error  

Going  to  land. . . . 


3 long  dashes. 

2 i’s. 

2 m’s. 

2 h’s. 

ch. 

z. 

2 ifs  connected. 

b. 

2 k’s  connected, 
lo  dots, 
by  connected. 


The  signal  for  « Target))  is  sent  when  single  shots  hit  the 
target  or  when  a salvo  or  volley  is  observed  as  ((bracketing)). 
((Target,  Short)),  is  sent  when,  in  a mixed  salvo  or  volley,  the 
majority  of  bursts  are  short ; ((Target,  Over))  is  sent  when, 
in  a mixed  salvo  or  volley,  the  majority  of  bursts  are  ((Over))  .^ 
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I The  following  conventional  code  for 
infantry  has  been  adopted : 

Request  Artil-)___  ___  ___ 
lery  Fire  ) 

We  are  advan-j 

cing.  Length- 

en  range  ) 

Range  too 
short. 

Send  a in  mil-  )_  _ __  _ 

nition.  i 


use  in  liaison  with 

j Series  of 
( o’s. 

Series  ofh’s. 

Series  of  s’s. 
— — Series  of  y’s. 


3.  Groups  of  2 numerals  for  special  supplementary 
code  for  adjustment  of  fire  and  for  designation  of 
localities  : 


1st  Piece 

2nd  Piece 

3rd  Piece 

4th  Piece 

By  Piece. 

Is  Battery  ready?.. . 
Has  Battery  fired  ?.  . 
Can’t  see  Projector. 

Aim  on  me 

Can’t  see  panels. . . 
Auxiliary  Target . . . 
Supervising  Fire.  . . 
From  the  right.  . . . 


From  the  left 

How  many  guns  fired  ?...... 

Observation  impossible 

Very  irregular  for  range.  . . . 

Can’t  observe  here 

Deflection  irregular 

Will  observe  as  requested.  . . 

H.E.  Shell 

Lost 

Cease  firing 

Result  accomplished 

Friendly  shots  falling  on. . . . 

Continue  the  fire 

Too  much  distribution 

Shrapnel,  time-fire 

Zone  Fire , I cease  observing 

Too  much  concentrated 

By  battery  volleys 

With  gas  shells 

Repeat 


01 

02 

03 

04 

05 

06 

07 

08 
09 
11 
12 

13 

14 

15 

16 

17 

18 
19 
21 
22 

23 

24 

25 

26 
27 
2*8 
29 

31 

32 

33 

34 

35 

36 

37 

38 

39 


Designation  oj  Important  Points  in  each  Army  Zone  : Thef 
numerals  4i  to  94,  omitting  5o,  60,  70,  80  and  90  (ail  mui-!, 
tiples  of  10),  are  reserved  for  the  designation  of  important  • 
points  in  each  army  zone.  They  are  announced  by  Army 
Headquarters,  beginning  at  the  left  and  going  toward  the 
right  of  each  army  zone  to  avoid  confusion  with  neighboring 
armies. 

Open  Numbers  : The  following  numbers  are  left  open  for 
special  use  in  each  group:  i5,  16,  17,  96,  96,  97,98  and  99.  ( 

Familiar  Points : In  each  group  familiar  points  may  be 
designated  by  single  letters  after  agreement  amongst  all  con-  ; 
cerned. 

4.  Groups  of  three  Letters  for  Designation  of 
Targets  and  Enemy  Positions  : 

LIST  I. 

Artillery AKT 

Enemy  Aeroplane.  . AVI 

Anti-aircraft  Battery B4V 

Battery  in  action BTA 

Battery  occupied BTO 

Cavalry CAV  ' 

Convoy COY 

Direction DIR 

East  from « EST 

Barbed  wire FDF 

Front FRO 

Infantry  in  column.  IFC 

Infantry  deployed IFD 

Infantry  assembled IFR 

North  from NOR 

West  from OOS 

Depth PRF 

Tail  at QUE 

Nothing  to  report RAS 

South  of SUD 

Friendly  Troops TAM 

Trenches TCF 

Adjust  on ..:.... REG 

Get  relief  for  me REV 

I am  going  to  relieve VRV 

Right  to DRO 

Left  to GAO 

Available  aeroplane  here.  : IDI 

Head  at TET 
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LIST  II. 

Boyau . BYO 

Grenade  Fight  at CGR 

Bn.  Hqrs  at PBO 

Brig.  Hqrs.  at PBG 

Div’n  Hqrs  at PDI 

Reg’tl  Hqrs.  at PGR 

Indications  of  hostile  attack  at lAE 

Can’t  see  troops  at . JPT 

Friendly  troops  progressing  at APM 

Friendly  troops  stopped  at AMA 

Friendly  troops  in  retreat  at ARM 

Enemy  troops  at TEN 

Enemy  troops  advancing  at EPN 

Heavy  enemy  barrage  at BRN 

I cannot  see  shots  falling  at PCX 


Three  additional  combinations  of  three  letters  are  left  at 
the  disposal  of  Groups  of  Armies. 

Groups  of  three  numerals  for  the  expression  of 
distances:  As  will  be  noticed  in  the  examples  of  messages 
sent  in  adjusting  fire  in  Appendix  I,  the  following  rules  hold 
good  for  the  expression  of  distances : 

For  distances  under  lOO  precede  each  distance  by  o,  thus: 
Fifty-five o55 

For  distances  involving  even  hundreds,  never  end  with  o, 
thus : 


One  hundred loi 

Two  hundred 202 

Three  hundred 3o3 


60  Groups  of  four  or  six  Numerals  are  used  for  the 
location  of  objectives  as  explained  in  Appendix  I,  Part  IV 

Groups  of  two  Numerals  and  signals  of  one  Letter 
are  reserved  for  special  artillery  codes  not  otherwise  pro- 
vided for. 

8.  When  uncoded  messages  are  used,  it  is  necessary 
to  use  very  clear  language  and  to  he  very  brief. 

For  the  successful  employment  of  Wireless  Telegraphy , it 
is  important  that  the  following  rules  be  observed  : 
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a.  At  the  beginning  of  each  flight,  the  aerial  observer 
should  repeat  the  appropriate  station  call  about  fifteen  times 
in  order  to  permit  the  proper  adjustment  of  the  receiving  set 
at  the  receiving  station. 

b.  When  this  station  call  is  heard  the  Receiving  Officer 
should  at  once  display  the  ((Understood))  panel. 

c.  Every  message  should  be  preceded  by  the  station  call 
once  repeated. 

d.  When  several  numerals  are  sent  they  are  separated  by 

the  signal  of  separation  . 

e.  Each  operator  should  remember  that  correct  manipula- 
tion of  the  key  is  essential  to  success. 

9.  Dropped  Written  Messages  : Written  messages  are 
placed  in  the  prescribed  container  provided  with  a streamer. 
The  aerial  observer  should  descend  to  an  altitude  of  about 
3oo  meters  before  dropping  the  message.  When  he  is  seen 
ap  preaching,  the  head-quarters  station  should  display  the 
identification  panel,  and  all  batteries  within  5oo  yards 
should  cease  firing.  As  soon  as  the  message  has  been  found, 
the  panel  signifying  ((Message  Received))  should  be  dis- 
played. 


PART  11. 

LIAISON  BETWEEN  THE  RECEIVING  STATION 
AND  THE  AERIAL  OBSERVER. 

Each  receiving  station  is  supplied  by  the  Artillery  Park  with 
the  following  panels  for  communication  from  the  ground 
to  the  aerial  observer  ; 

1.  Identification  Panels  : Large  panels,  4 meters  square, 
tacked  on  wooden  battens  for  convenient  handling , white  for 
ordinary  weather,  black  for  use  in  snow.  Also  small  square  of 
black  cloth  i meter  square  for  use  with  large  white  panel, 
and  small  white  square  of  same  size  for  use  with  large  black 
panel.  The  panels  are  arranged  so  as  to  indicate  different 
artillery  groups.  Panels  are  always  displayed  with  the  long 
axis  toward  the  target.  A detail  of  one  corporal  and  two  pri- 
vates is  provided  for  their  manipulation. 

8.  Signal  Panels:  White  panels  for  ordinary  use  (black 
for  use  on  snow)  4 meters  long  by  i meter  wide,  arranged 
in  various  combination  to  agree  with  code. 
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3.  Window-Shutter  ^Panels  : These  panels  are  used  for 
telegraphing  from  the  earih  to  the  aerial  observer  by  means  of 
the  Morse  code.  Their  construction  is  shown  in  Fig.  2.  By 
their  use  a white  rectangle  i,5  meter  by  2,80  meters  is  made 
to  appear  and  disappear.  Each  panel  is  formed  by  seven 
double-faced  bands  of  white  cloth  i,5  meters  by  0.40,  the 
lower  side  being  khaki  or  other  neutral  color.  One  of 
the  larger  sides  is  fixed,  the  other  movable.  By  pulling  on 
an  operating  cord  the  bands  fold  or  unfold , showing  alter- 
nately white  or  khaki.  Only  a movement  of  20  cm.  is  neces- 
sary to  operate  it  — half  the  width  of  a band. 

4*  Projectors:  24  cm.  projectors  are  issued,  consisting 
of  a port  able  light  and  reflector,  a belt  with  pockets  for  8 dry 
cells  and  a manipulating  button.  8 extra  cells  and  3 extra 
lamps  are  provided.  The  range  is  from  i,5  to  3 kilometers 
by  daylight  and  3 to  10  kilometers  in  the  night.  Projectors 
of  0.35,  0.60  and  0.90  cm.  are  also  used.  [ 

In  order  that  the  Morse  code  may  be  used  successfully  with 
window-shutter  panels  or  projectors,  it  is  essential  : 

a.  That  the  cadence  be  not  too  rapid. 

h.  That  the  dashes  and  dots  be  very  distinct. 

c.  That  dashes  be  exaggerated  t ) about  3 seconds. 

d.  That  instruments  be  operated  calmly  without  hurry. 

e.  That  the  interval  between  letters  be  at  least  four  seconds. 


BLANK  FORMS. 

The  following  records  are  required  : 

Record  of  Daily  Mission^  assigned  to  squadrons  by  Artillery 
Command. 

Record  of  Daily  Missions  assigned  to  Balloon  Company  by 
Artillery  Command, 

Squadron  report  on  Missions  executed. 

Observer’s  Detailed  Report  of  Adjustments  of  Fire  and  Re- 
connaissance. 

Balloon  Observer’s  Report  on  Hostile  Batteries  seen. 

Balloon  Report  on  Adjustments  of  Fire. 

Combined  Report  by  Air  Service,  embodying  information 
contained  in  the  foregoing  reports. 

Individual  Card  Record  of  Enemy  Battery  Positions  com- 
piled by  S.  R.  A,  (Artillery  Information  Service  at  Corps 
Headquaters. ) 
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CHART  OF  IDENTIFICATION  PANELS. 


t • Panelis  for  CoaimnaBadis , l§9tb-€om9%iaMds  and  Groups 
of  ©ivisiosial  JLrtillerj# 


□ □ 0 □ Q 

□ ra  ffl  □ a 

6 7 8 9 10 

n H a ffl  a 


P.  o. 
Divn. 
Arty. 


11 


12  13  14  15 


2,  Panels  for  Coamsiiaiads , i§ailj-€oiiimaaads  and  CJroaaps 
off  Heavy  Artillery. 


[3  [3  [5  t5  f3 


P.  c. 

Heavy 

Arty. 


16  17 


18  19 


20 


21 


22  23  24  25 


G3  SJ  [S  (?  S? 


26  27  28  29 


30 


1 
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Code  of  wi 

Observe  fire  of  such  and  such  group. 
Show  appropriate  identification  Panel. 

( The  axis  of  rectangular  panels  marks 
approximate  direction  of  group. ) 

th  panels. 

D.  A. 

augroup0 

a 

H.  A. 

Dirmien 

dugKQupe 

2 

Request  for  adjustment 

P 

Cd 

3 

Adjust  on  target  you  just  indicated 

•t  Vjoo- 

b=igu 

4 

Observe  fire  on  target  N®  or  Shift 

target  ( followed  by  N”  or  new 

target ) 

PC  . 

5 

ist  Battery  ready 

2d  Battery  ready 

on 

=□0 

pD  ; 

=P» 

[ 3d  Battery  ready 

=□0 

Jll 

1 

6 1 Wait  a few  minutes 

p= “ 

7 

Battery  not  ready.  Delay  of  at  least 
10  minutes 

C=3 

□a 

8 

Battery  has  fired, 

□r 

pr 

9 

Your  wireless  works  but  signals  confused 
repeat 

□ 00 

pDO 

1 

10 

Can’t  hear  you  fire  not  adjusted 

!7 

[? 

7 

11 

Yes.  Or  understood.  — Or  Message  re- 
ceived  
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D.  A. 

□ Q°Q 

H.  A. 

P 0=0 

u 

13 

^ h 

Fire  by  piece 

□ B 

CZZ3  ■ 

po 

A 

4 

pii’p  by  ‘jalvn 

ono 

Qpa 

Amelioration 

0 

□ Q 

3 „ 
pS 

Series  of  24.  rounds 

Continuous  fire  for  effect 

Fire  for  control  

Enemy  attacks.  Be  guided  by  previous 
agreement ; . 

No  further  need  of  you 

Hostile  aeroplane  near  you 


□ n i pfn 


a a 


ODD 


□ 


P 


□ 


i 


□Y  pY 
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l^eifB&erals. 

1,000  OV  V 


1 2 3 4 5 


6 7 8 9 ^ ( zdro|. 


Not  A.  The  sigal  '"jj  ^ jg  reserved  to  indicate  landing  grounds. 
Distance  between  2 parallel  panels  : 2 meters. 


Code  for  projectors  and  winclow  slinitter  Panelso 
0 I I want  to  talk I Dash  held  for  ten  seconds I 


3 1 

1 Adiust  on  target  you)  i Series  ( 

' designate \ ( «D)). 

4: 

1 Observe  on  such  01*1 
[ such  target I 

1 

^ Series  ( 

1 ((K». 

5 

Battery  ready 

B.™ 

( Series  ( 

( «A». 

6 

Wait  several  minutes 

a iCTBw  B !B  a 

1 

1 Service  si^ 

Y 1 Wait  at  least  ten  mi- 
\ nutes  

jam  1 Series  ( 

8 

Firpd  

1 i' 

1 

9 1 

[ Your  wireless  works) 
1 but  is  confused . . . j 

I a B 

Service  si^ 

10 

Can’t  hear  you j 

a B B ■ B ■ ■ B a B ■ D B B B B a D D Q O Q 0 B B a j 

Series  ofp 
very  fas 

11 

Yes 

B e B a 

Service  si^ 
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i S.eries  of 

[2 

JNO  

Ch  n. 

3 

Continue  to  adjust . 

. — — j 

Seri -s  of 

Cb  i. 

!' 

4 

Continue  to  adjust 
piece 

■III mimmm  ■ ■ ■ — ■min  i ■ ■ a 

1 Series  of 

1 OS. 

;5 

Salvo 

“ 1 

Series  oi' 

0. 

6 

Amelioration 

mmmmm  ■ ■ ■ mm  ■ ■ ■ mmmm  ■ ■ ■ 

Series  of 

B. 

7 

Series  of  24  rounds 

_ D B a a — — a a a a ) SoriCS  Ot 

8 

Fire  for  effect 

( 

j Signal 

[ 111. 

1 

Fire  for  control .... 

■ ■ ■ a MMi  B a ■ a mm  a a a o omu 

Signal 

1 444. 

’ Attack  commences 
Be  guided  by  pre- 
; vious  arrangement 

1 . MM.  . MM.  j 

1 

1 Series  of 

\ P- 

1 

'aj 

( No  further  need  of 

1 

j Signal  going 

1 to  land. 

1 you ' 

12  1 

j Enemy  aeroplane, 
1 near  you ' 

1 Signal 

1 22. 

!3 

bbbmmbmm  a a a — i 

( Signal 
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EXAMPLE  OF  USE  OF  THE  SIGNAL  CODE. 


!•  Designation  off  target  to  aerial  observer. 


The  receiving  station  signals  : 
iXiie  observer  answers  : ((Understood)) 


'The  receiving  station  signals  : 
[The  observer  repeats  : ((Ono). 

t 


The  receiving  post  signals  : 

I The  observer  repeats  : ((Three)) 


The  receiving  station  answer's  , 

The  observer  answers  : ((Understood)) 

□ I 

HD 

The  receiving  station  repeats  signal  : 

The  observer  repeats : ((Four)) .... 

□ ov 

The  receiving  station  takes  off  the  signal  at  once , then  repeats  it : 
The  observer  repeats  : ((Four)) 

□ flV 

The  receiving  station  signals  : 

The  observer  repeats : ((Seven)) 

□ 

0 

0= 

Then  the  observer  sends  : 

c 

> 

The  receiving  stations  answers  : 

Or  : 

((Battery  ready)) 

□ 0 

2o  Cc&iii  man  fils  aerial  otoseB-a^ei'. 

( Case  of  war  of  movement. ) 

Receiving  station  of  Division  Artillery.  Station  call  : 

t(X  A ! Hpvp  division  Art.  G O Post)) 

An  aeroplane  arrives  above  the  adjustment  post  and  annonces  : 
((X  A : Here  observer  ready  to  work)) 

1 

□ 

The  receiving  station  answers  : 

Observe  fire  of  group  of  such  or  such  identification  panel 

To  that  panel  corresponds  for  instance  station  call  : 

((X  C , prearranged  by  the  Chief  of  the  A.  C.  radio  service)) 

Tlie  observer  announces  : 

<(X  A , understood  X C» 

The  receiving  station  answers  : 


((Yes)) 


The  aeroplane  flies  away  in  the  indicated  direction  and  signals  : 

((X  C , X C , I dont  see  panels)) 

The  group  whose  station  call  is  X G then  show  the  signal  : 

((Here  group  X C ready  to  work)). 


GROUP  IDENTIFICATION  PANEL  SMALL , SIGNALLING  PANEL 
AND  WINDOW  SHUTTER  PANEL  CLOSED. 


WINDOW  SHUTTER  PANEL,  CLOSED. 

Showing  neutral  tints  only,  invisible  at  the  height 
of  the  aerial  observer. 


WINDOW  SHUTTER  PANEL,  OPEN. 

Showing , from  point  of  view  of  aerial  observer, 
a white  rectangle  2,8  x i,5  meters. 


GROUP  IDENTIFICATION  PANEL  SMALL,  SIGNALLING  PANEL, 
AND  WINDOW  SHUTTER  PANEL  CLOSED. 


( 


Operating  Cord 


mmUl  .HEADQUARTERS  AMERICAN  EXPEDITIONARY  FORCES. 


OFFICE  OF  THE  CHIEF  OF  STAFF. 


May  1918. 


The  accompanying  regulations  on  Aerial  Observation 
for  Artillery,  based  on  the  French  « Instruction  sur 
I’emploi  de  PObservation  adrienne  en  liaison  avec  PAr- 
tillerie»  of  December  29,  1917,  are  published  for  the 
information  and  guidance  of  all  concerned. 

By  command  of  General  Pershing  : 

Jambs  W.  McANDREW, 

Chief  of  Staff, 


Official : 

Robert  C.  DAVIS, 
Adjutant  General, 
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AERIAL  OBSERVATION 
FOR  ARTILLERY. 


CHAPTER  1. 

WHEN  USED 


AIRPLANE. 

1.  Under  favorable  atmospheric  conditions,  the  airplane 
affords  rapid,  accurate  and,  if  necessary,  vertical  observa- 
tion, even  on  distant  objectives  ( i ).  It  can  determine  the 
sense  and  also  the  deviation  of  shots  (2). 

2.  The  airplane  signals  to  the  ground  by  means  of  radio 
(3),  projector,  dropped  messages,  or  by  signal  light.  The 
observer  can  thus  report  his  presence,  designate  objectives, 
report  the  results  of  fire,  and  transmit  information  in  regard 
to  both  friendly  and  hostile  troops.  This  information  is 
received  by  ground  stations. 

3.  The  receiving  stations  can,  by  means  of  white  cloth 
panels,  radio  (3),  or  projectors,  answer  the  observer’s 
questions  and  give  a certain  number  of  simple  indications 
concerning  the  conduct  of  fire. 

4.  Hadio.  Radio  has  greatly  enhanced  the  importance 
of  aerial  observation  for  artillery.  Because  of  the  delicate 
construction  of  the  radio  apparatus  and  the  large  number 
of  airplanes  which  of  necessity  must  operate  in  a restricted 
zone,  careful  organization  and  strict  discipline  are  essential 
in  order  to  avoid  confusion. 


( 1 ) Under  particularly  favorable  conditions , airplane  observation  ccga 
be  used  at  night. 

{ 2 ) The  deviation  of  a shot  is  its  distance  from  the  objective. 

( 3 ) Some  times  by  radio  telephone. 
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Airp]anes  sending  simultaneously  may  be  distinguished  by  : 

a)  Call  signals  for  receiving  stations. 

b)  Differences  in  the  wave  length  used. 

c)  Varying  the  tone  of  the  emission. 

d)  The  use,  in  certain  cases,  of  watches  with  colored 
dials,  by  which  neighboring  airplanes  send  at  alternate  spe- 
cified intervals  and  thus  avoid  confusion.  This  device  inter- 
feres with  the  continuity  of  observation  and  should  be  used 
only  when  necessary. 

Certain  airplanes  (for  command  and  for  high  power  guns), 
use  radio  sets  with  sustained  or  undamped  waves  (i). 

Airplanes  should  remain  strictly  in  their  own  zones.  They 
should  not  approach  closer  than  two  kilometers  to  tHeir 
receiving  stations,  except  for  very  important  messages.  Mes- 
sages sent  from  immediately  above  the  receiving  station 
interfere  seriously  with  other  messages.  With  proper  organ- 
ization in  sending,  five  airplanes  can  operate  on  a kilome- 
ter of  front. 

Technical  details  concerning  the  use  of  radio  are  pre- 
scribed in  each  army,  army  corps  and  division  by  the  Signal 
Officer. 

S,  Projectors.  — When  the  number  of  airplanes  is  too 
great  to  permit  all  to  use  radio,  the  congestion  may  be  re- 
lieved by  the  use  of  projectors  carried  by  the  airplanes.  By 
day , the  method  is  applicable  only  up  to  a limited  distance 
from  the  receiving  station. 

Projectors  on  neighboring  airplanes  can  be  distinguished 
by  pointing  the  beam  of  light  carefully,  and  by  the  use  of 
call  signals. 

Dropped  messages.  — This  method  is  useful  in 
transmitting  information  concerning  objectives  or  firing.  The 
message  is  placed  in  a container  provided  with  a streamer.lt 
should  be  dropped  from  a height  not  exceeding  3oo  meters , 
and  as  close  to  the  receiving  station  as  possible. 

K*  Signal  lights.  — Generally,  these  are  used  only  for 
communication  with  the  infantry.  During  the  artillery  pre- 
paration , their  use  with  the  artillery  may  be  authorized  by 
proper  authority.  A conventional  code  must  be  prearranged, 
and  only  a few  simple  messages  can  be  sent. 

8.  Receiving  stations.  — Each  regiment,  group,  or 
battalion,  and  sometimes  each  battery,  has  a radio  receiv- 
ing station. 


(i)  Ordinarily,  airplanes  use  damped  waves. 
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The  artillery  radio  officer  transmits  the  message  received 
to  the  unit  concerned.  The  station  must  have  exclusive  and 
continuous  communication  with  each  battery  dependent  on 
it.  Within  a regiment,  communication  must  be  arranged  so 
as  to  provide  alternate  stations  in  case  of  damage  to  partic- 
ular stations. 

If  the  airplane  is  equipped  with  receiving  apparatus,  the 
radio  officer  handles  all  messages  from  the  ground  station. 

9.  Telephone  communication  is  covered  by  Liaison  for 
All  Arms. 

to.  Each  receiving  station  has  an  identification  panel 
enabling  it  to  be  recognized  by  an  airplane. 

The  personnel  of  a receiving  station  consists  of  the  radio 
and  panel  operators  supervised  by  the  radio  officer.  All  are 
specialists  and  must  be  carefully  trained.  Suitable  replace- 
ments should  be  provided  for. 

ft.  The  functions  of  receiving  stations  depend  on  the 
tactical  unit  to  which  they  pertain.  The  following  general 
classification  may  be  made : 

a)  The  receiving  station  of  a battalion  or  battery  acts  prin- 
cipally as  an  adjusting  station.  It  receives  the  reports  of  the 
airplane  observing  fire. 

h)  The  receiving  station  of  a sub-group  acts  as  a command 
post.  The  airplane  calls  on  it  for  fire  on  objectives  found  in 
the  zone  of  the  sub-group.  It  transmits  the  sub-group  com- 
mander’s decision  in  regard  to  each  objective.  In  certain 
cases  of  this  kind,  such  as  battalions  and  batteries  having 
a special  mission,  and  prearranged  adjustments,  the  air- 
plane calls  directly  on  the  adjusting  station. 

The  receiving  station  of  a sub-group  sometimes  replaces 
an  adjusting  station  which  is  out  of  action. 

c)  The  receiving  station  of  a regiment  or  group  acts  as  an 
information  station.  It  follows  the  work  of  the  airplanes  with 
the  battalions  or  batteries  of  the  regiment,  and  also  the  ob- 
servation airplane  and  that  accompanying  the  infantry  ope- 
rating in  the  zone  of  the  regiment.  All  useful  information  is 
thus  collected. 

d)  In  each  army  corps,  supervising  receiving  stations  are 
established  near  the  command  post  of  the  corps  artillery. 
They  receive  from  all  corps  airplanes,  or  at  least  those  hav- 
ing general  functions  (general  observation,  infantry  accom- 
paniment, command).  The  corresponding  commands  are 
thus  in  a position  to  exploit  promptly  all  information  re- 
ceived. 

e)  Each  landing  field  has  a receiving  station  for  testing 


6 — 


the  radio  equipment  of  airplanes  leaving , for  following  the 
work  of  airplanes  at  the  front,  and  for  providing  relief  for 
airplanes  about  to  land. 

IS.  Listening  service. — In  each  division,  army  corps, 
and  army,  the  artillery  commander,  in  cooperation  with 
the  Air  Service  and  the  Signal  Corps,  decides  what  portion 
of  the  receiving  personnel  shall  be  used  for  listening  duty. 

At  times,  particularly  during  an  action  or  in  open  war- 
fare, the  artillery  commander  so  organizes  the  listening 
service  that  one  station  at  least  in  each  regiment  or  group 
will  be  in  a position  to  receive  calls  from  all  airplanes  calling 
the  regiment  or  group,  without  other  previous  arrangement. 
Communication  between  such  stations  and  the  units  to 
which  they  pertain  must  be  carefully  planned.  Whatever  be 
the  kind  of  communication  used,  the  radio  officer  is  respon- 
sible for  its  proper  operation. 


BALLOON. 

IS.  Balloon  observation  depends  on  : 

a)  The  altitude  of  the  balloon. 

h)  The  range. 

c)  The  atmospheric  conditions. 

d)  The  terrain. 

14.  Altitude.  — Altitude  is  an  essential  condition  for 
good  observation.  A balloon  can  ascend  to  about  1200  meters 
with  two  observers,  and  to  1600  or  1800  meters  with  one 
observer. 

a 0^.  Range.  — The  balloon  should  be  pushed  as  far  for- 
ward as  possible  while  actually  observing,  but  should  be 
withdrawn  at  once  when  it  ceases  to  observe  and  while  de- 
scending. 

It  has  been  found  by  experience  that,  on  a well  estab- 
lished front,  the  balloon  can  be  maneuvered  up  to  within 
about  9 or  10  kilometers  of  the  front  line.  Points  of  ascen- 
sion can  be  within  6 or  7 kilometers  of  the  front  line. 

These  distances  are  determined  by  the  position  of  the 
friendly  and  hostile  artillery.  They  can  be  reduced  when,, 
during  preparation  for  an  attack,  the  hostile  artillery  is 
clearly  dominated. 

I®.  Atmospheric  conditions.  — Fog,  strong  wind,, 
rain,  and  low  clouds  ordinarily  prevent  successful  balloon 
observation. 
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For  the  present  balloons,  the  limiting  wind  velocity  is  about 
i8  meters,  or  20  meters  during  an  attack. 

fj.  Terrain.  — Even  when  the  balloon  is  at  its  maxi- 
mum altitude,  there  is  generally  a portion  of  the  terrain 
hidden  from  view.  The  balloon  commander  prepares  a vis- 
ibility sketch  lor  each  point  of  ascension , and  transmits  it  to 
the  command  and  the  artillery  commander. 

18.  Communication.  — Telephone.  — The  telephone 
assures  constant  and  reciprocal  communication  between  the 
balloon  and  the  command  and  the  artillery.  It  is  the  normal 
means.  It  should  be  established  so  as  to  permit  direct  com- 
munication between  the  balloon  and  the  ])attery  whose  fire  is 
being  observed. 

Radio.  — Balloon  companies  are  provided  with  radio 
equipment  for  use  when  telephone  communication  fails. 

Visual  communication.  — In  addition  the  observer  has 
various  means  of  communication  for  use  with  the  infantry 
which  may,  with  prearranged  signals , be  used  in  connection 
with  observalion  of  artillery  fire. 


CHAPTER  2. 

FUNCTIONS. 

fi®.  The  functions  of  aerial  observation  for  ai  tiliery  are  : 

rt)  Information. 

b)  General  observation. 

c)  Liaison  w ith  the  other  arms. 

d)  Observation  of  fire. 

!80.  Information.  — This  includes  the  study  of  the  hos- 
tile positions  to  locate  objectives , such  as  command  posts , 
machine  gun  emplacements , battery  positions , communica- 
tion trenches , etc. 

The  best  means  of  obtaining  information  is  by  photogra- 
phy, for  the  interpretation  of  aerial  photographs  affords  in- 
formation which  would  not  be  noted  by  an  observer  during  a 
reconnaissance. 

*t.  All  aerial  observers,  during  flights  or  ascensions, 
cooperate  in  obtaining  information.This  information  is  col- 
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lected  in  each  air  unit  by  the  intelligence  officer  attached,  \ 
who  communicates  it  at  once  to  the  Intelligence  Section  and  ■ 
the  artillery  information  officer. 

Similarly  the  intelligence  officer  attached  to  an  observation 
unit  is  given  such  information  from  other  sources  as  will 
assist  him  in  his  work. 

Objectives  are  designated  by  coordinates.  An  Objective 
Card  is  made  out  for  each  objective,  particularly  batteries, 
giving  all  avaii able  information  (par.  116). 

Aerial  photographs  are  the  basis  for  rough  sketches  in  the 
air  unit,  provisional  interpretation  in  the  army  corps,  and 
subsequent  incorporation  in  the  battle  maps.  The  destraction 
maps  are  also  made  up  from  them. 

During  active  periods,  the  rapid  distribution  of  such 
sketches  and  interpretations  is  of  prime  importance , in  order  to 
locate  new  objectives  promptly  and  permit  destruction  fire. 

22,  General  observation.  — This  includes  watching  for 
hostile  batteries  in  action  and  determining  the  objectives  on 
which  they  are  firing,  reporting  hostile  troops  which  can  be 
fired  upon , and  sometimes  observing  the  movements  of  our 
own  troops. 

2^0  Constant  observation  is  very  difficult  for  airplane 
squajlrons.  They  have  no  other  means  than  sight,  since  ail 
sounds  are  drowned  by  the  motor.  They  should  be  used  for 
such  observation  only  for  areas  hidden  to  balloon  or  terres- 
trial observation.  Such  observation  is  particularly  the  func- 
tion of  the  balloon , in  areas  which  are  visible  fo  it. 

General  observation  requires  : 

Of  the  aerial  observer , a prompt  call  for  fire , when  deemed 
appropriate. 

Of  the  command,  prompt  exploitation  of  the  information 
obtained. 

When  practicable , the  receiving  station  informs  the  aerial 
observer  which  battery  is  to  fire. 

2^,  Liaison  with  other  arms.  — See  Liaison  for  All 
Arms. 

S6.  Observation  of  fire.  — This  includes  fire  for  adjust- 
ment , precision  fire  for  effect , and  verification  during  precision 
fire  for  effect , zone  fire , and  systematic  fire. 

The  observer  can  determine  not  only  the  sense  but  also 
the  deviation,  if  each  salvo  or  volley  is  fired  at  his  signal. 

In  fire  for  adjustment  or  verification  and  for  precision  fire 
for  effect,  the  method  fulfills  this  condition,  and  airplane 
observation  is  very  advantageous.  It  saves  ammunition  and 
increases  the  efficacy  of  the  fire. 

For  zone  and  systematic  fire , in  which  the  volleys  are 
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fired  without  notifying  the  observer,  airplane  observaticn  is 
uncertain  and  only  fairly  effective. 

18  V.  An  airplane  can  observe  for  but  three  hours  at  a time. 
Observation  may  be  interrupted  at  any  time  by  atmospheric 
conditions  or  incidents  of  combat.  The  fire  should  therefore 
be  delivered  as  rapidly  as  possible,  without  sacrificing  accu- 
racy of  laying. 

a8.  The  balloon  can  observe  the  sense  and  sometimes  the 
deviation  of  shots  with  respect  to  numerous  objectives.  It 
should  be  used  for  the  observation  of  all  firing  on  these 
objectives,  including  precision  fire,  when  terrestrial  observa- 
tion is  impossible. 

For  objectives  bidden  from  balloon  observation,  the  bal- 
loon can  still  be  used  for  a rough  adjustment  to  be  com- 
pleted by  airplane  observation , or  for  the  observation  of  fire 
for  effect  begun  with  airplane  observation. 

80.  The  assigment  of  the  available  aerial  observation  is 
based  on  the  orders  of  the  command  and  of  the  artillery  and 
on  the  reports  rendered  by  the  Air  Service. 

30o  Coordination  of  balloons  and  airplanes.  — Close 
coordination  of  balloons  and  airplanes  and  a careful  assign- 
ment of  duties  to  each  are  essential  for  successful  aerial 
observation.  For  this  reason  both  are  placed  under  the  Air 
Service  commander  of  the  army  corps  or  army. 

The  general  assignment  of  duties  is  made  by  the  artillery 
commander  as  follows  : 

a)  To  balloons,  the  general  observation  and  observation  of 
fire  for  objectives  which  they  can  see,  except  those  for  which 
terrestrial  observation  can  also  be  used ; 

b)  To  balloons,  the  rough  adjustment  on  objectives  wher- 
ever possible , to  be  subsequently  completed  by  airplane 
observation. 

c)  To  airplanes,  the  observation  of  fire  only  in  cases  for 
which  balloon  or  terrestrial  observation  is  impossible. 

The  Air  Service  commander  makes  the  detailed  assignment 
of  duties  to  airplanes  and  balloons,  in  accordance  with  the 
general  assignments  of  the  artillery  commander  and  condi- 
tions at  the  time.  He  makes  the  necessary  arrangements  for 
the  successive  use  of  the  two  methods  on  the  same  objective, 
when  this  is  appropriate. 

31.  Division  of  duties  among  airplanes.  — When  an 
airplane  can  be  assigned  to  each  regiment  or  group  of  artil- 
lery in  a restricted  zone  where  the  artillery  preparation  is 
well  advanced,  the  observer  should  be  given  a definite  task. 
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He  is  then  charged  with  general  observation  and  the  obser  * 
vation  of  fire. 

In  order  to  avoid  errors , it  is  desirable  that  the  observer 
who  reports  an  objective  should  also  observe  the  fire  upon  it. 

In  some  cases  however  it  is  better  to  assign  one  airplane 
to  general  observation  and  the  verification  of  fire  over  a larger 
zone,  and  to  others,  the  observation  of  fire  for  adjustment 
and  precision  fire  for  effect. 

The  relative  importance  of  the  various  aerial  functions 
varies  with  the  phases  and  character  of  an  action.  This  is 
covered  in  orders  by  the  command. 

In  an  o£ensive  against  a fortified  position,  the  duties  of  artil- 
lery airplanes  and  balloons  are  generally  as  follows  : 

а)  Information  and  general  observation  accurately  to  locate 
batteries  and  other  objectives. 

б)  Observation  of  fire  for  adjustment  on  datum  points  and 
the  principal  objectives. 

c)  Observation  of  precision  fire  for  effect  for  the  destruc- 
tion of  batteries  and  other  hostile  positions. 

d)  At  the  same  time,  reconnaissance  and  photography,  to 
determine  the  effect  produced. 

e)  The  verification  of  fire,  beginning  as  early  as  possible 
on  the  day  of  the  attack. 

f)  During  the  action,  the  observation  of  neutralizing  or 
destruction  fire  on  the  hostile  artillery,  in  the  form  of  fire 
for  effect  based  on  previous  adjustments  and  on  shifting  fire 
on  new  objectives.  Even  at  this  time,  adjustments  on  impor- 
tant objectives  may  be  necessary.  These  are  assigned  to  spe- 
cial airplanes. 

During  movements,  each  large  unit,  generally  the 
division,  is  assigned  a route  of  march  and  a zone  of  action. 
Airplanes  reconnoiter  this  zone  and  transmit  information  by 
projectors,  sigfial  lights,  dropped  messages,  or  radio,  to 
information  centers.  These  are  established  successively  along 
the  route  so  as  to  secure  continuous  reception. 

Information  centers  are  in  communication  with  the  landing 
field  of  the  airplanes  by  visual  signals , telephone , radio , car- 
rier pigeons,  airplanes,  or  automobiles.  An  officer  of  the  Air  | 
Service  of  the  army  corps  or  division  reconnoiters  if  possible 
a suitable  landing  field  near  the  information  center.  The  i 
necessary  sentinels  are  assigned  to  it  and  communications 
organized.  il 

The  division  commander  generally  has  his  artillery  com-  | 
mander  with  him,  and  moves  successively  from  one  infor- 
mation center  to  another  as  the  movement  continues. 

The  division  artillery  commander  requests  of  the  squadron 
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commander,  through  the  nearest  information  center,  the 
airplanes  which  are  needed  by  him.  He  states  the  assignment 
intended  if  possible. 

The  airplanes  designated  for  such  duty  report  at  the  infor- 
mation center  of  the  division,  either  from  the  air  or  by  land- 
ing , in  order  to  ascertain  the  battalion  with  which  they  are  to 
work  and  the  objectives.  The  battalion  puts  out  its  identifica- 
tion panel  near  the  receiving  station. 

34.  The  division  artillery  commander  establishes  a radio 
receiving  station  with  panels  at  the  information  center  nearest 
to  him.  Each  battalion  commander  installs  his  radio  receiving 
station  as  soon  as  he  occupies  a position,  even  if  he  has  good 
terrestrial  observation  posts.  For  this  purpose  the  radio  trans- 
portation must  be  pushed  forward  with  the  reconnaissance. 

35.  The  designation  of  objectives  and  assignment  of  duties 
to  airplanes  is  very  important.  For  this  reason,  an  auxiliary 
landing  field  near  the  division  information  center  is  desirable , 
and  is  the  more  so  when  the  communications  between  the 
latter  and  the  regular  landing  field  of  the  squadron  are  not 
reliable.  The  division  artillery  commander  sends  instructions 
as  to  the  various  assigments  to  the  auxiliary  landing  field. 
This  is  facilitated  if  he  keeps  available  several  artillery  aerial 
observers , who  can  be  given  instructions  in  advance  and  sent 
to  the  landing  field  to  meet  the  airplane  as  it  lands. 

36.  But  in  no  case  should  the  lack  of  an  auxiliary  landing- 
field  or  good  communications  be  allowed  to  interrupt  the  suc- 
cessful execution  of  aerial  observation. 

3 “S'.  Balloons.  — Balloons  move  with  the  unit  to  which 
they  are  assigned.  The  functions  remain  unchanged.  They  are 
charged  with  general  observation  and  the  observation  of  fire. 
Communication  is  by  radio,  projector  or  folding  cylinder. 
Telephone  communication  is  established  as  soon  as  possible. 

A balloon  observer  is  permanently  attached  to  the  artillery 
staff. 

When  the  advance  is  rapid,  the  balloon  is  deflated. 

As  the  attack  develops,  the  organization  tends  to  take  the 
form  of  that  for  the  attack  of  an  organized  position. 
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CHAPTER  3. 

DUTIES  OF  PERSONNEL. 

S8.  The  successful  operation  of  aerial  observation  depends 
on  : 

The  observer  and  the  pilot. 

b]  The  radio  officer. 

c)  The  commanders  of  regiments  or  groups,  battalions 
and  batteries. 

39.  a)  Before  the  flight  or  ascension,  the  observer  pre- 
pares for  bis  duty  by  a careful  study  of  the  battle  map  and 
the  aerial  photographs. 

He  must  clearly  understand  the  situation  in  regard  to  the 
objectives,  the  zones  and  positions  of  friendly  batteries,  and 
the  general  tactical  plan.  He  frequently  visits  and  confers  with 
the  battalion  and  battery  commanders  ivith  whom  he  is  working. 

During  a flight,  pilot  and  observer  must  feel  the  impor- 
tance of  their  duty  and  the  responsibility  which  rests  upon 
them.  They  alone  can  see  a large  part  of  the  terrain  on  which 
the  artillery  fires.  Their  performance  to  a large  measure  deter- 
mines the  success  of  the  firing  and  hence  the  action. 

49.  b)  The  duties  of  the  radio  officer  are  as  important  as 
those  of  the  observer.  The  radio  officer  is  permanently  as- 
signed in  each  regiment,  group,  or  battalion.  His  duties 
are  tos 

Supervise  the  installation  of  the  receiving  station. 

Supervise  the  reception  of  messages,  and  translate,  inter- 
pret, or  complete  them  if  necessary. 

Insure  prompt  and  accurate  handling  of  messages. 

Record  and  communicate  to  the  proper  persons  messages 
from  airplanes  of  neighboring  regiments,  groups,  or  battal- 
ions. 

In  accordance  with  the  orders  of  the  regimental , group , 
or  battalion  commander,  assist  the  battery  commanders  in  the 
execution  of  fire. 

Assure  proper  communication  with  the  airplane  by  panels, 
radio  or  projector. 

41  c)  The  regimental  or  battallion  commander  assigns  duties 
according  to  a fixed  program  prepared  by  him.  The  obser- 
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vers  are  kept  in  touch  with  the  situation  and  what  is  to  be 
accomplished. 

During  the  action,  advantage  is  taken  of  the  objectives 
I reported  by  airplane  or  balloon  as  far  as  the  available  means 
I permit. 

j The  regimental  or  battalion  commander  decides  on  the 
precedence  to  be  given  to  requests  for  fire  on  objectives 
I reported,  whether  precision  fire  is  to  be  executed  or  the  ad- 
justment limited  to  that  necessary  for  zone  fire.  He  commu- 
nicates to  higher  authority  any  information  which  he  cannot 
I utilize  or  which  may  be  otherwise  useful. 

He  maintains  liaison  with  the  neighboring  regimental, 
group  or  battalion  commanders , to  avoid  confusion  in  obser- 
vation of  fire  on  objectives  attacked  by  several  regiments, 
groups,  or  battalions,  and  to  insure  the  prompt  opening  of 
fire  on  fleeting  objectives. 

He  follows  the  progress  of  our  infantry  by  radio  from  the 
accompanying  airplanes , and  makes  sure  that  his  fire  is  not 
1 impeding  their  advance. 

The  battery  commander  delivers  fire  with  rapidity  and 
accuracy,  in  order  to  facilitate  aerial  observation.  He  follows 
the  reports  of  the  aerial  observer,  and  is  careful  to  see  that 
the  fire  is  delivered  at  the  instant  called  for  by  the  observer 
and  where  the  latter  expects  it. 

It  should  be  borne  in  mind  that : 

a)  Communication  between  the  ground  and  airplane  is 
none  too  reliable ; hence  short  and  precise  messages  are  the 
best. 

b)  The  enemy  listens  to  the  emissions  of  airplanes,  and 
will  take  advantage  of  information  in  regard  to  our  position 
or  intentions. 

44.  Instruction  of  personnel.  — The  object  to  be  at- 
tained is  : 

a ) The  combined  operation  on  a narrow  front  of  a large 
number  of  airplanes  and  balloons. 

b)  The  immediate  and  effective  entry  into  action  of  rein- 
forcing artillery  and  air  units. 

To  this  end,  the  methods  and  codes  prescribed  herein 
must  be  uniformly  and  strictly  followed.  The  use  in  action 
of  special  signals,  which  are  liable  to  cause  disorder  and 
confusion,  is  prohibited.  Training  must  insure  sending ‘the 
prescribed  signals  rapidly  and  accurately.  Combined  prob- 
lems should  be  frequently  executed,  involving  receiving 
stations  close  together,  numerous  airplanes  sending  at  once, 
the  observation  of  fire  on  objectives  near  each  other,  etc. 
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Such  problems  should  be  organized  in  accordance  with 
Liaison  for  All  Arms , somewhat  as  follows : 

45.  a)  Practice  on  the  ground  between  observers  and  re- 
ceiving stations. 

Sending  and  receiving  with  radio.  Adjustment  of  receiving 
apparatus  carried. 

Sending  and  receiving  visual  signals  from  balloons  and 
airplanes. 

Handling  and  reading  panel  or  projector  signals. 

Simultaneous  operation  of  several  radio  sets  with,  different 
characteristics. 

Suitable  equipment  should  be  installed  indoors , in  order 
that  observers  may  have  constant  practice  in  sending  and 
receiving,  even  in  bad  weather. 

4©.  h)  Practice  on  the  ground  between  observers,  radio 
officers  and  battery  commanders. 

The  observer  places  himself  at  the  sending  station,  and 
communicates  by  radio  with  the  receiving  station  (i).  The 
director  assigns  the  observer  objectives  on  the  battle  map  to 
be  reported  to  the  battery  commander.  The  observer  also 
reports  the  results  of  fire  simulated  by  the  director. 

This  practice  is  conducted  simultaneously  by  several  send- 
ing and  receiving  stations  close  together.  The  director  de- 
monstrates the  operation  of  an  information  station  ( par.  1 1 c ) , 
and  shows  how  this  may  be  used  to  replace  a damaged  batta- 
lion receiving  station. 

4^'.  c)  Practice  between  airplanes  in  flight  and  receiving 
stations. 

Training  in  communication  from  the  ground  to  airplane 
and  vice  versa. 

Designation  of  objectives. 

The  same  practice  with  several  airplanes  working  on  a 
narrow  front. 

48.  Practice  in  open  w^arfare. 

Assignment  of  duties  to  the  airplane  in  flight  by  radio. 

Communication  by  visual  signals  and  panels. 

Operation  of  the  information  center. 


( i)  This  practice  is  at  first  conducted  with  the  personnel  assembled,  as< 
at  the  flying  field  for  example , to  facilitate  supervision  by  the  director. 
The  sending  apparatus  is  replaced  by  a practice  sounder.  Later  each  element 
is  at  its  normal  post  as  in  action. 
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CHAPTER  4. 

METHODS  OF  FIRE.  FIELD,  HEAVY, 
AND  HIGH  POWER  ARTILLERY. 


AIRPLiNE 

40.  Airplane  observation  of  fire  has  the  foIJowiog  advan- 
tages. 

a)  The  accurate  location  of  objectives. 

b)  Determination  of  deviations. 

c)  The  observation  of  a salvo  or  volley  as  a whole  and  the 
determination  of  the  estimated  position  of  the  center. 

It  has  the  following  disadvantages  : 

а)  Unreliable  communication  between  the  observer  and 
the  battery  commander. 

б)  Short  period  of  observation  possible. 

c)  Airplane  moving  at  high  speed,  with  difficulties  due  to 
clouds,  wind,  sun,  obstruction  of  view  by  the  wings  of  the 
airplane,  limited  radius  of  action  of  the  radio,  and  incidents 
of  aerial  combat.  These  render  the  observation  intermittent. 

The  following  points  are  thus  important : 

a)  A previous  complete  understanding  between  the  oliser- 
ver  and  the  battalion  or  battery  commander  with  whom  he 
is  to  work. 

b)  Use  of  simple  methods^  carefully  prearranged,  in  order 
to  avoid  dialogues. 

c)  Short,  well-conducted  firing,  to  save  time. 

SO.  General.  — • Whenever  possible,  the  observer  and 
the  battalion  or  battery  commander  confer  before  the  firing.  It 
must  be  possible  however,  especially  in  open  warfare,  to  fire 
with  aerial  observation  without  this  preliminary  conference. 

The  departure  of  the  airplane  is  reported  from  the  squad- 
ron to  the  battery  by  telephone,  this  message  being  given 
precedence. 
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51*  Preparation  of  fire.  — When  possible,  the  haltery 
is  notified  sufficiently  beforehand  to  prepare  the  fire  and 
make  a partial  adjustment,  either  by  balloon  observation, 
high  air  bursts , or  by  shifting  fire  from  a datum  point.  The 
first  firing  must  be  near  the  objective^  where  it  is  expected  by 
the  observer. 

The  sheaf  is  generally  formed  for  parallel  fire.  It  may 
sometimes  be  opened,  but  should  never  be  converged. 

Communication  between  the  battery  and  the  radio  recei\  - 
ing  station  must  be  direct  and  reliable.  All  measures  possible 
must  be  taken  to  avoid  loss  of  time,  which  directly  decreases 
the  amount  of  observation  possible. 

While  gaining  altitude,  the  airplane  tests  its  radio  with 
that  of  the  receiving  station.  The  call  signal  of  the  battalion 
receiving  station  is  then  sent  about  ten  times,  and  commu- 
nication with  the  battery  is  tested  (par.  128). 

Ordinarily  the  battery  does  not  fire  until  notified  to  do  so 
by  the  airplane.  If  for  any  reason  the  battery  cannot  fire 
within  3o  seconds  after  the  signal  “Fire'’,  it  awaits  another 
call  from  the  airplane. 

If  the  battery  is  delayed,  it  signals  the  observer; 

“Wait  a lew  minutes”,  or 

“Wait  at  least  10  minutes”,  or 

“No  further  need  of  you”. 

If,  during  the  firing,  one  or  more  pieces  are  out  of 
action,  the  number  actually  to  fire  is  communicated,  before 
the  signal  “Battery  ready”,  by  means  of  the  panels.  This 
number  is  subsequently  communicated  only  when  it  is 
changed. 

The  observer  estimates  distances,  either  by  compar- 
ison of  the  deviations  with  previously  measured  distances 
on  the  ground,  or  more  accurately,  by  plotting  on  a pho- 
tograph. Such  a photograph  is  previously  squared  with 
respect  to  the  line  of  lire. 

When  the  observer  is  to  report  deviations,  he  uses  multi- 
ples of  5o  or  100  meters  for  range  and  of  26  meters  for  de- 
ffection.  He  reports  only  the  sense  of  shots  whose  deviation 
is  less  than  5o  meters  in  range  or  26  meters  in  deflection. 

When  each  burst  is  to  be  reported,  the  report  is  in  the 
sa'Te  order  as  the  bursts  observed. 

When  the  deflection  is  correct,  the  observer  reports  only 
f )r  range. 

The  deviation  when  required  is  reported  before  the  sense  of 
a shot  or  salvo. 

The  deflpxtion  report  always  precedes  that  for  range. 


17 


54.  a)  If  the  observer  knows  the  battery  position,  the 
shots  are  reported  with  respect  to  the  line  of  fire  as: 

“o55  right,  202  short” 

The  report  for  a salvo  might  be : 

“025  right  short;  o55  right,  101  over;  i5i  over;  over”. 

b]  If  the  observer  does  not  know  the  battery  position,  the 
shots  are  reported  with  respect  to  the  north-south  and  east- 
west  line  (Lambert  system)  through  the  objective  of  each 
piece , as : 

“101  east,  o55  north”. 

c)  In  time  fire , the  observer  ordinarily  reports  for  deflection 
only,  except  in  adjusting  by  high  air  bursts. 

•55.  ?}v€ry  adjustment  by  aerial  observation  must  be  folloived 
as  soon  as  possible  by  an  adjustment  on  a witness  point,  either 
real  or  fictitious. 

The  method  of  fire  in  this  case  is  described  in  Artillery 
Firing.  In  this  manner,  the  battery  can  subsequently  open 
fire  on  the  same  objective  without  aerial  observation. 

PRECISION  FIRE. 

56.  Precision  fire  is  preceded  by  trial  fire  and  improve- 
ment fire.  (See  Artillery  Firing). 

5^^.  Trial  fire.  Trial  fire  is  by  salvos,  but  each  piece  is 
adjusted  separately. 

If  the  objective  has  a small  front  (normal  case  in  counter- 
battery work),  ail  observations  are  generally  referred  to  the 
center  of  the  objective. 

When  the  objective  is  wide,  or  if  each  piece  has  a separate 
objective  (normal  case  in  the  destruction  of  trenches),  the 
observations  for  each  piece  are  referred  to  its  particular 
objective  ( 1 ). 

Adjusting  shells  are  ordinarily  used  for  the  adjustment. 
But  in  any  case , the  use  of  delay  fuses  for  heavy  artillery 
should  be  avoided,  as  they  are  visible  with  difficulty. 

For  light  artillery,  the  first  salvos  are  generally  with  time 
fire,  to  improve  the  visibility  and  facilitate  adjustment  in 
deflection.  If,  in  this  case,  it  is  necessary  to  raise  the  bursts 
to  avoid  losing  them,  this  should  be  done  by  increasing  the 
site  and  not  the  elevation.  The  range  of  air  bursts  thus 
remains  constant. 


(0  When  the  individual  corrections  of  the  pieces  are  known  ,and  the  pieces 
have  not  been  assigned  individual  objectives , trial  lire  may  be  fired  and 
observed  by  salvos,  using  the  method  for  zone  fire  (par.  69  et  seq.). 
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The  shots  of  each  salvo  are  ordinarily  fired  with  the 
^ame  data  (except  for  calibration  corrections).  The  order  of 
Hriiig  is  usnallyfrom  right  to  left,  at  an  interval  not  exceeding 
5 seconds.  If  the  observer  wishes  the  fire  to  be  from  left  lo 
right,  he  sends  “Fire  from  the  left”. 

Daring  trial  fire,  the  deviations  are  reported,  as  well  as 
file  sense,  when  they  can  be  determined  (unless  less  than 
^^5  meters  in  deflection  and  5o  meters  in  range). 

The  observer  reports  each  shot  of  a salvo,  as: 

*‘o55  right,  i5i  short  — 026  left,  over 

short  ™ B « B ™ o55  over 

A salvo  reported  “Lost”  by  an  observer  who  is  in  a 
position  to  observe  should  not  be  repeated  with  the  same 
data.  The  next  salvo  should  be  fired  with  data  intermediate 
Jjetween  that  of  the  last  salvo  seen  and  the  one  lost,  so  as  to 
approach  the  objective  and  at  the  same  time  avoid  the  ob- 
stacle which  prevented  observation  (wood,  marsh,  village, 

But  if  the  observer  reports  “ Was  not  in  position  to  ob- 
serve”, the  salvo  should  be  repeated  with  the  same  data. 

€5®.  When  some  of  the  shots  of  a salvo  are  lost,  the  obser- 
ver reports  for  those  seen.  Several  cases  may  occur  ; 

a)  When  all  pieces  are  referred  to  the  same  point.  The 
<g>bserver  then  reports  : 

^‘025  left,  over  — ■■■ — right,  over  — ■■■—  over”. 

if)  \¥hen  the  pieces  have  individual  objectives,  but  the 
4)l>server  can  identify  the  shots,  he  reports  : 

025  right,  short  — ■ ■ ■ - — o55  right , 101  short  — « « « — 
tost  ~ ■ B ■ — short 

If  the  observer  cannot  identify  the  shots,  he  reports  the 
number  lost  and  the  deviation  and  sense  of  the  center  with 
respect  to  the  center  of  the  objective,  as  : 

2 lost,  262  over  ”. 

Ci.  If  one  or  more  shots  are  lost  for  a number  of  salvos, 
and  the  missing  pieces  cannot  be  identified,  fire  by  piece  is 
resorted  to.  This  may  be  requested  by  the  battery  or  by  the 
observer. 

If  by  the  observer,  he  signals,  “By  piece”  (1). 


fi)  The  panel  “ Battery  ready”  is  not  displayed  until  all  four  pieces  are 
®eady. 
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Each  piece  fires  upon  call  from  the  observer,  ‘‘  No. 
fire”,  “No  2,  fire”,  etc.  The  observer  reports  the  shots  of 
the  salvo  in  one  message , as  : 


“LQst  — — lost  — — o55  right,  target 

101  right,  4oi  short”. 


The  same  method  may  be  used  to  correct  a sheaf  badlj 
distributed. 


When  observation  is  poor,  the  observer  may  cal!  forr 

a)  Battery  volleys  (all  pieces  firing  simultaneously] ^ sig- 
nal 37. 

b)  Salvos,  by  two,  signal  17.  This  method  is  the  saiBO  as  a 
battery  salvo,  except  that  each  piece  fires  two  rounds  m 
rapid  succession,  instead  of  one.  This  method  applies  only  to 
rapid  fire  materiel. 

c)  Two  round  volleys,  signals  87  and  17.  The  battery  fires 
two  rounds  per  piece,  the  pieces  firing  independently, 

d)  Time  shrapnel  fire  (for  the  78),  signal  34,  at  least  for 
the  first  salvos. 

Fire  by  salvos  is  resumed  by  call  from  the  observer,  sig- 
nal 16. 

G3.  Improvement  fire.  — A suitable  bracket  having 
been  obtained  by  trial  fire,  the  battery  commander  signals 
“Improvement  fire”,  panel  16. 

Improvement  Jive  is  by  salvos  or  by  piece, 

64.  When  the  fire  is  by  salvos^  the  observer  reports  the' 
fire  by  shot,  as  in  trial  fire,  but  does  not  give  the  range 
deviations,  as  : 

“025  right,  over  — -■■■—  over  — ■■■ — 025  left,  short 
— ■■■—  over”. 

Successful  conduct  of  this  fire  requires  that  ail  the  shots 
of  the  salvo  be  observed,  in  order  that  there  may  be 
uncertainty  as  to  the  identification  of  the  shots  (1). 

Improvement  fire  ordinarily  consists  of  12  observed  shots- 
per  piece,  but  this  number  may  be  reduced  to  6 (see  AiTil- 
lery  Firing).  The  fire  may  by  repeated  on  request  of  the 
battery  commander. 


65.  Improvement  fire  by  piece.  — For  rapid  fire  bat- 


(1)  If  many  salvos  are  incompletely  observed,  the  battery  commamdeff^ 
passes  to  fire  by  piece  to  ascertain  the  piece  of  which  the  shots  are  beiB*^ 
lost. 


3. 
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teries,  improvement  fire  is  best  conducted  by  piece,  as 
follows  : 

The  battery  commander  signals : “ Improvement  fire  ” and 
‘^By  piece”. 

At  the  observer’s  “ Fire  ”,  the  first  piece  fires  4 shots  as 
rapidly  as  possible  with  accurate  laying. 

The  observer  reports  the  mean  deflection  deviation  and 
Ihe  number  of  overs.  The  battery  commander  corrects  the 
deflection , but  not  the  elevation , and  signals  “ Battery  ready”. 
At  Ihe  observer’s  “Fire”,  four  more  rounds  are  fired.  The 
deflection  is  again  corrected.  The  elevation  is  also  changed, 
based  on  the  shorts  and  overs  reported  for  holh  series. 

This  method  is  continued  successively  for  all  of  the  pieces. 

Improvement  fire  may  he  repeated,  if  desired  by  the  bat- 
tery commander,  in  which  case  he  signals  again,  “Improve- 
ment fire  ” and  “ By  piece  ”. 

OH.  When  terrestrial  observation  is  not  available,  airplane 
observation  may  be  requested  for  the  adjustment  of  one  or 
more  pieces  of  a battery  on  a datum  or  witness  point.  Pieces 
of  the  battery  not  included  in  this  adjustment  are  given  data 
by  applying  their  individual  corrections  to  the  adjusted  data. 

Precision  fire  for  effect.  — This  fire  is  for  the  de- 
struction of  the  objective.  It  follows  improvement  fire. 

Precision  fire  must  ordinarily  be  verified  from  time  to 
time  throughout  its  execution.  This  is  generally  done  by 
airplane. 

6§o  To  verify  precision  fire,  the  observer  reports  after 
each  series  of  24  rounds,  fired  by  salvos  at  a rapid  rate. 

The  battery  commander  uses  panel  17  to  announce  this 
fire.  After  each  series,  the  observer  reports  the  number  of 
shorts,  overs,  and  targets.  He  may  add  reports  for  individual 
corrections,  as  : 

“First,  o55  right,  i5i  short”. 

If,  after  one  or  more  such  series,  the  battery  commander 
is  satisfied  as  to  the  adjustment,  and  wishes  to  hasten  the 
fire,  he  passes  to  “Continuous  fire”.  This  fire  is  still  ob- 
served from  the  airplane. 

If  the  adjustment  is  not  satisfactory,  the  observer  may 
interrupt  the  fire  by  sending  “Verify  the  fire”,  signal  i3 
(par.  75). 

ZONE  FIRE. 

. 09*  For  a description  of  this  method , see  Artillery  Firing; 

•yo.  Bracket  adjustment.  — The  fire  is  by  battery  sal- 
vosv  and  the  adjustment  is  by  battery. 
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The  sheaf  is  distributed  over  the  front  of  the  objective 
from  the  beginning. 

The  observer  brings  the  right  of  the  slieaf  on  the  right  of 
the  objective,  and  changes  the  distribution  by  the  signals 
“Sheaf  too  open”  or  “Sheaf  too  closed”  (i). 

Each  salvo  is  fired  at  “Fire”  by  the  observer.  The  salvos 
are  fired  at  the  same  elevation,  with  individual  corrections 
a pplied.  The  rate  of  fire  of  salvos  is  as  rapid  as  the  materiel 
permits,  but  the  interval  must  be  regular. 

Ordinarily,  the  salvo  is  reported  as  a whole , in  deflection 
and  range,  with  deviations,  as  : 

“o55  right,  202  short”. 

Deflection  deviations  are  measured  between  the  right  of  the 
salvo  and  the  right  of  the  objective;  range  deviations,  be- 
tween the  center  of  the  salvo  and  the  center  of  the  objective. 

After  a bracket  has  been  obtained,  the  observer  reports 
only  the  sense  of  the  salvo. 

If  the  sheaf  is  not  regular,  the  observer  reports  the 
deviation  of  the  piece  which  is  out.  This  is  done  ordinarily 
only  after  the  base  piece  is  adjusted  in  deflection. 

If  the  sheaf  is  confused,  the  observer  signals  “B}'  piece”, 
and  then : 

“First  (or  other),  fire”,  or  “First  (or  other),  by  2,  fire”. 

If  observation  is  poor,  the  observer  may  call  for  volleys, 
salvos  by  two,  2 round  volleys,  or  time  Are  (par.  62). 

'^2*  Time  Fire.  Time  fire  may  be  used: 

a)  By  prearrangement. 

b)  By  the  battery  commander  during  the  firing,  in  which 
case  the  observer  sees  the  bursts. 

c)  By  call  from  the  observer,  with  signal  34  for  time 
shrapnel  and  26-34  for  time  shell. 

For  the  adjustment  of  the  height  of  hurst,  the  observer 
reports  the  number  of  air  bursts  after  each  salvo,  as: 

“o55  right  — 202  short  • — — 3 air”. 

In  time  shell  fire,  the  observer  must  be  very  careful  not 
to  confuse  air  bursts  w ith  ricochet  air  bursts. 

Errors  in  estimating  deviations  are  diminished  by  as  nearly 
vertical  observation  as  possible.  Therefore,///  at  high  altitude 
jor  the  observation  of  time  fire. 


(i)  See  Artillery  Firing  in  regard  to  distribution  over  the  front  of  a wide 
objective. 


6 . . 


Zone  fire  for  effect.  Rapidity  of  fire  is  the  essen- 
tial element. 

The  observer  can  only  report  the  resull;  in  general  terms* 
He  abandons  systematic  observation  at  the  beginning  of  fire 
for  eflect. 

If  the  fire  has  been  called  for  by  the  observer,  he  decides 
when  the  bracketing  has  gone  far  enough,  since  he  alone  can 
see  the  objective.  Fire  for  effect  is  begun  at  the  signal  from  the 
observer,  “ Continuous  fire.  I cease  regular  observation”. 

Fire  at  a single  elevation  is  a special  case  of  zone  fire. 

Ordinarily,  the  battery  commander  decides,  based  on  his 
orders  and  knowledge  of  the  objective,  whether  to  use  precis- 
ion fire  or  zone  fire  (at  several  elevations  or  a single  ele- 
vation.). 

The  observer  may,  when  calling  for  fire  on  an  objective 
reported  by  him , suggest  the  method  of  fire  for  effect  which 
appears  to  him  appropriate  (par.  90). 

SPECIAL  CASES. 

Systematic  fire.  This  is  a zone  fire,  delivered  with- 
out previous  adjustment. 

The  observer  can  ordinarily  make  only  general  reports  as 
to  the  center  of  the  shots  observed.  He  can  however  verify 
the  fire. 

Verification  by  the  observer.  The  aerial  observer 
may  verify  either  precision  fire,  zone  fire,  or  systematic  fire. 

The  method  for  the  first  named  is  prescribed  in  paragraph 

68. 

In  the  second  case,  the  verification  consists  of  2-round 
volleys  at  the  limits  of  the  bracket.  If  the  fire  is  at  a single 
elevation,  ail  of  the  fire  is  at  this  elevation. 

In  the  third  case,  the  procedure  is  the  same  as  for  zone 
fire. 

Verification  may  be  called  for  by  the  battery  commander 
by  panel  19,  or  by  the  observer  by  signal  i3.  It  is  delivered 
at  “Fire”  by  the  observer. 

V6.  Special  shell  fire.  This  is  adjusted  in  the  same 
manner  as  for  zone  fire,  generally  with  H.  E.  shells.  Only 
fire  for  effect  is  with  special  shells. 

7 Changing  objective.  Fire  may  be  shifted  from  one 
objective  to  another  at  the  instance  of  the  battery  commander 
or  the  observer  (par.  90). 

If  the  observer  calls  for  shifting  to  a new  objective,  he 
signals  “Change  target”,  and  reports  the  deviation  of  the 
last  salvo  fired  with  respect  to  the  new  objective. 

The  same  procedure  is  followed  to  shift  the  fire  succes- 
sively from  one  part  lo  another  of  a large  objective. 
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^8.  Simultaneous  observation  of  the  fire  of  two 
batteries.  The  service  rendered  by  an  observer  can  be  ma- 
terially increased  by  his  observing  at  the  same  time  the  fire 
of  two  batteries  of  the  same  battalion  or  of  neighboring 
battalions  on  the  same  objective  or  on  neighboring  objectives. 
This  method  is  specially  applicable  to  slow  fire  materiel , when 
communication  from  the  ground  to  the  airplane  is  by  panels. 
When  the  airplane  can  receive  radio,  the  method  can  be 
used  even  Avith  rapid  fire  materiel. 

Two  batteries  on  the  same  objective.  If  the  bat- 
teries firing  are  close  together,  it  is  best  for  one  officer  to 
conduct  the  fire,  using  a single  antenna.  If  the  batteries  are 
separated,  the  fire  of  each  is  conducted  separately. 

During  the  adjustment,  the  airplane  observes  salvos  alter- 
nately from  each  battery  firing.  Each  salvo  is  fired  on  call 
from  the  observer.  This  method  is  continued  to  include  trial 
and  improvement  fire  for  each  battery  (i). 

If  the  observer  desires  a battery  to  fire  by  piece,  he 
signals  “o5”,  preceded  by  the  number  of  the  battery  (the 
first  battery  is  that  which  fires  first). 

In  fire  for  effect,  the  batteries  alternate  in  firing  series  of 
24  rounds,  at  the  call  of  the  observer.  When  the  battery  com- 
manders are  satisfied  with  the  adjustment,  the  batteries  fire 
simultaneously,  the  fire  still  being  observed  from  the  airplane. 

8O0  Two  batteries  on  neighboring  objectives. 

Each  battery  fires  as  if  it  were  alone,  responding  to  the  calls 
of  the  observer. 

During  the  adjustment,  the  observer  calls  for  salvos  from 
the  ])atteries  alternately  through  trial  and  improvement  fire. 

Fire  for  effect  is  executed  simultaneously  by  the  two  batte- 
ries, first  with  series  of  24  rounds  and  then  with  continuous 
fire. 

In  this  as  well  as  other  cases  accuracy  must  not  be  sacrificed 
for  speed. 

If  the  fire  of  one  battery  is  faulty,  it  is  interrupted  and  the 
fire  of  the  other  l)attery  continues.  The  observer  signals,  for 
example : 

“1st  battery  erratic  in  range,  erratic  in  deflection,  cease 
firing”. 


(1)  If  the  batteries  use  the  same  antenna,  but  have  separate  battery  com- 
manders , all  messages  from  the  airplane  are  preceded  by  the  battery  number , 
thus:  “2  battery,  fire”. 

If  the  batteries  have  the  same  antenna  and  also  the  same  battery  com- 
mander, it  is  immaterial  that  tlie  observer  know  which  battery  is  firing. 
The  battery  commander  can  fire  the  first  battery  ready , and  need  not  alter- 
nate the  batteries  rigidly  in  the  firing. 

If  the  batteries  have  different  antennae , the  observer  calls  each  by  its  call 
signal. 
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81.  Acljustment  by  measured  deviations.  — When  the 
observer  can  estimate  the  deviations  with  great  accuracy,  he 
reports  this  fact. 

The  following  method  is  then  used : 

Correct  each  round  hy  the  observed  deviation  divided  by 
the  seric  1 number  of  the  round.  The  first  two  shots  are  num- 
bered ore. 

Those  not  observed  are  not  numbered. 

The  adjustment  is  continued  until  three  times  in  succession 
the  range  correction  is  less  than  i/6  fork  and  the  deflection 
correction]  less  than  one  probable  error. 

From  this  point  on,  the  fire  is  continued  as  if  improvement 
fire  had  been  executed.  The  airplane  continues  to  observe. 

This  method  is  applicable  to  long  range  guns,  large  caliber 
weapons,  and  even  the  i55  Howitzer,  when  it  is  desired  to 
destroy  a small  objective  with  one  piece  and  a limited  num- 
ber of  rounds. 


HIGH  POWER  ARTILLERY. 

8^.  Calibers  of  190  and  above  : 

a)  Materiel  firing  i shot  per  minute  - 200  Howitzer. 

h)  Materiel  firing  1 shot  in  2 minutes. 

c)  Materiel  firing  less  than  1 shot  in  2 minutes. 

This  materiel  is  in  batteries  of  2 , 3,  or  4 pieces. 

83.  For  batteries  of  more  than  one  piece,  the  firing  begins 
with  salvos.  The  interval  between  shots  is  generally  about 
10  seconds  for  calibers  under  240,  and  i5  seconds  for  the 
larger  calibers  (1).  The  observer  may  call  for  a change  of  this 
interval , or  of  the  prearranged  interval , during  the  fire , by 
using  signals  96  and  96  : 

95.  “Less  interval  between  shots”.  ) Change  of 

96.  “Greater  interval  between  shots”.  ) 5 seconds. 

The  interval  between  shots  must  he  regular. 

The  observer  reports  the  deviations  in  the  order  of  the 
shots  (par.  53). 

This  method  of  fire  is  ordinarily  used  from  the  beginning, 
at  the  panel,  “Battery  ready”.  It  can  be  resumed  at  any  point 
with  panel  i5,  from  the  battery. 


(1)  Various  considerations,  such  as  the  persistence  of  the  smoke  of  the 
burst , the  degree  of  training  of  the  battery  or  observer , atmospheric  condi- 
tions , may  make  it  advisable  to  modify  these  figures.  In  this  case , the  inter- 
val is  fixed  by  prearrangement. 
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Fire  by  piece  may  be  called  for  at  any  time  either  by  the 
observer  using  signal  o5 , or  by  the  battery  commander  using 
panel  i4-  It  is  then  executed  as  already  described  (par.  6i). 

Each  piece  fires  at  the  call  of  the  observer,  without  signals 
from  the  ground  to  the  airplane  between  the  shots  of  succes- 
sive pieces. 

Fire  by  salvo  or  by  piece  is  continued  until  adjustment  of 
the  desired  accuracy  is  obtained  for  each  piece. 

84.  Improvement  fire.  — This  is  begun  at  signal  from 
the  battery,  panel  i6,  and  consists  of  a series  of  salvos  up  to 
about  2 minutes  of  observation.  For  materiel  firing  i shot 
per  minute,  the  series  would  thus  consist  of  3 salvos:  for 
that  firing  i shot  in  2 minutes,  2 salvos;  and  for  that  firing 
less  than  i salvo  in  2 minutes,  i salvo. 

Only  the  first  salvo  of  each  series  is  fired  at  the  observer’s 
signal;  the  others  are  fired  as  rapidly  as  possible.  In  each 
salvo,  the  shots  are  fired  at  the  regular  interval  for  adjust- 
ment. 

The  observer  reports  the'  deflection  deviation  of  the  center 
for  each  series,  and  the  number  of  shorts  and  overs  (i).  The 
airplane  maneuvers  in  such  a manner  as  to  avoid  delay  in 
starting  a series  due  to  the  observer’s  not  being  in  a position 
to  observe. 

85.  Intensified  improvement  fire.  — When  the  battery 
commander  deems  it  advisable  to  intensify  the  improvement 
fire,  he  may  use  panel  17  (2).  At  the  call  of  the  observer  (3), 
the  lire  is  then  delivered  by  volleys  of  the  following  numbers 
of  rounds  per  piece : 

a)  Materiel  firing  1 or  more  shots  per  minute,  6 rounds. 

b)  Materiel  firing  1 shot  or  moredn  2 minutes,  3 shots  per 
piece. 

c)  The  method  is  not  used  for  materiel  firing  less  than 
] shot  in  2 minutes. 

The  observer  reports  either  the  deflection  deviation  of  the 
center  and  the  number  of  shorts  and  overs,  or  the  deflection 
and  range  deviations  of  the  center. 

86.  Fire  for  effect  for  high  power  artillery  consists  of 
a succession  of  improvement  fire.  If  the  observer  reports 


(1)  If  necessary , he  reports  discrepancies  of  individual  pieces  (par.  68). 

(2)  In  the  case  of  high  power  heavy  artillery,  panel  17  means  “By  series 
of  (so  many)  rounds” , the  number  being  fixed  as  stated  in  paragraph  85. 

(3)  It  is  sometimes  advantageous  for  observation  not  to  fire  the  firsts  shots 
of  the  various  pieces  simultaneously.  Alter  the  first  shots,  the  pieces  can 
fire  independently. 
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^repeated  erratic  salvos,  the  battery  commander  returns  to 
?iire  for  adjustment. 

8 "S'.  Iiong  range  firing  with  heavy  artillery.  — For  long 
cange  firing  with  certain  materiel  firing  less  than  i shot  in 

minutes,  particularly  the  34o  Gun,  where  communication 
is  apt  to  be  unreliable,  the  observer  may  call  for  fire  by 
piece,  signalling  “Fire”  for  each  shot. 

The  interval  between  shots  varies  with  the  materiel,  as 
does  also  the  number  of  pieces  used  ( i ).  This  is  covered  by 
prearr  angement. 

The  method  of  fire  is  similar  to  that  described  in  para- 
graphs 82  to  86. 

88.  100,  140,  and  460  Naval  Guns.  — The  fire  is 
generally  conducted  by  separate  pieces.  The  rate  is  3 or  4 
shots  per  minute. 

Fire  for  adjustment,  — Fire  is  begun  after  the  panel  “ Bat- 
tery ready  ”,  or  i5,  at  the  battery,  and  at  the  signal  “Fire  ” 
by  the  observer.  The  fire  is  by  series  of  3 shots  fired  as  rapid- 
ly as  possible.  The  observer  reports  the  center  of  the  series, 
immediately  after  it  bursts. 

Improvement  fire.  — Initiated  by  the  battery,  panel  16.  The 
piece  fires  by  series  of  6 shots.  The  observer  reports  the 
deflection  deviation  of  the  center,  and  the  number  of  shorts 
and  overs. 

Intensified  improvement  fire.  — Initiated  by  the  battery, 
panel  17.  Fire  is  by  series  of  12  shots. 

When  two  pieces  of  the  same  battery  are  used  on  the  same 
objective,  fire  for  adjustment  is  executed  for  each  piece  as 
already  described,  the  series  lieing  fired  alternately  by  the  2 
pieces.  In  improvement  fire,  the  two  pieces  fire  simulta- 
neously by  series  of  6 or  i2  sliots. 

INTERVENTION  OF  THE  OBSERVER  DURING  FIRING. 

8^.  Choice  of  objectives.  — The  objectives  may  be  ar- 
ranged in  advance,  as  in  the  case  of  an  attack.  A program 
of  destruction  is  prepared,  showing  for  each  day  of  the  pre- 
paration, by  hours  if  possible,  the  firing  to  be  executed  iiy 
aerial  observation.  The  batteries  to  fire  are  also  given. 

The  observer  calls  the  receiving  station  of  the  battery  with 
which  he  is  to  work,  stating  the  coordinates  or  serial  number 
of  the  olijectivc  with  the  signal  “ REG  ”. 


'1)  For  a separate  3io  gun  , 8 minutes  is  a suitable  interval  between 
sliots.  From  2 to  4 minutes  should  be  allowed  alter  reporting  the  result  of 
.shot  before  sending  “ Fire”  for  the  next  shot. 


Another  method  is  to  detail  an  airplane  ( i)  to  patrol  and 
report  new  or  fleeting  objectives.  Known  batteries  seen  to  be 
in  action  are  also  reported  in  order  that  they  may  be  fired 
upon  at  once.  Such  an  airplane  should  be  familiar  with  the 
zones  of  the  various  regiments  or  groups,  so  that  it  can  re- 
port directly  to  the  proper  one. 

The  regimental  or  group  commander  gives  his  orders, 
and  calls  on  the  airplane  placed  at  his  disposal  for  observa- 
tion of  fire  to  adjust  or  verify  the  fire. 

If  the  patrolling  airplane  is  also  to  observe  the  fire,  it  re- 
ports first  all  the  objectives  discovered  and  if  advisable  their 
activity.  Fire  is  then  called  for  on  the  ones  considered  most 
important.  The  appropriate  method  of  fire  may  also  be  indi- 
cated. For  example,  the  observer  reports: 

“ (Station  call  of  the  unit),  BTA,  1225,  1142  (2),  1142 
BTA,  ii42,REG,55  ” (3). 

The  regimental,  group  or  battalion  commander  decides 
on  the  objective  and  notifies  the  airplane  to  this  effect  and 
also  as  to  the  battalion  to  fire  and  the  kind  of  fire.  The  most 
frequent  application  of  this  method  is  during  an  attack  or  in 
open  warfare. 

In  open  warfare , the  observer  may  have  to  designate  the 
objective  rapidly  and  without  a battle  map  or  similar  means. 
In  this  case,  he  uses  the  signal  09,  “Lay  on  me”,  flying 
along  the  line  of  fire  toward  the  objective.  The  signal  is  re- 
peated for  1 or  2 minutes.  The  observer  reports  the  approxi- 
mate range. 

The  observer  cooperates  witii  the  battery  commander 
during  firing,  and  the  battery  commander  is  responsible  for 
the  conduct  of  fire.  The  observer  may  however  intervene  in 
the  following  cases  : 

a)  If  observation  is  poor  and  the  observer  desires  time  or 
volley  fire,  or  salvos  by  2 (par.  62), 

h)  If  the  circumstances  seem  to  warrant  precision  fire. 
Signal,  “ Precision  fire,  is  battery  ready?” 

c)  If  the  result  has  clearly  been  attained.  Signal  “Result 
accomplished,  cease  firing”. 

d)  If  fire  on  a neighboring  objective  is  urgently  neces- 
sary. Signal,  “ Change  target  ” (par.  77). 


( 1 ) Every  airplane  vsnth  radio  equipment  should  report  important  objec- 
tives discovered , and  this  should  be  repeated  periodicaliy  as  long  as  they 
are  not  under  fire. 

(2  ) The  important  objective. 

( 3)  Zone  fire, 
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e)  When  adjustment  on  the  objective  itself  is  impossible,  j 
on  account  of  obstacles  (woods,  villages,  marsh,  etc.),  the 
observer  may  suggest  a datum  point  by  the  signal  , 

“ Observation  impossible.  Datum  point  (so  and  so)  ”,  or 
change  the  line  of  fire  by  the  signal , 

“ Observation  impossible.  Change  target  ”,  followed  by 
the  deviation  of  the  last  salvo  seen  with  respect  to  the  new 
objective.  The  observer  brings  the  fire  back  to  the  first  ob- 
jective after  the  adjustment. 

f)  Whenever  observation  becomes  impossible  for  any  other 
reason.  Signal, 

Observation  impossible  ” or  ‘‘  Going  to  land 

NIGHT  AIRPLANE  OBSERVATION. 

91.  Night  airplane  observation  requires  the  following  : 

a)  Specially  clear  nights  (i)  without  mist  over  the 
ground. 

h)  Airplanes  of  certain  models. 

c)  Very  well-defined  objectives. 

d)  A thorough  familiarity  with  the  ground  on  the  part  of 
the  observer. 

(?)  Strict  fire  discipline  (2  ). 

9S.  Night  observation  should  be  as  nearly  vertical  as 
possible,  as  it  is  easier  to  catch  the  flashes  in  this  manner. 

Communication  from  the  ground  to  the  airplane  is  b) 
radio  when  the  airplane  has  a receiving  apparatus,  or  by 
searchlight. 

If  searchlights  are  used , tvA'o  are  needed,  pointed  in  the 
direction  of  the  objective  and  elevated  to  about  i5°.  One 
fixes  the  line  of  fire,  and  the  other  is  used  for  signalling. 

93.  The  calibers  of  io5,  i45,  i55,  and  160  have  been 
found  suitable  for  night  airplane  observation.  All  i55  projec- 
tiles give  visible  bursts,  even  semi-steel  shells  bursting  in 
forests. 

Instantaneous  fuses  are  necessary. 

The  240  and  820  high  power  guns  have  not,  up  to  the 
present,  been  found  suitable  for  night  observation. 

94.  The  sense  of  shots  can  be  determined  at  night,  but 
not  the  deviations. 


( 1 ) Airplane  observation  lias  been  successfully  used  on  moonless  nights . 
(2  ) The  flashes  of  the  bursts  are  extremely  fleeting,  and  the  close  atten- 
tion required  of  the  observer  is  very  trying. 
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Night  observation  is  safer  for  the  airplane,  which  must 
operate  well  inside  the  enemy  lines.  The  method  can  be  used 
advantageously  for  harassing  and  interdiction  fire  on  distant 
objectives  (i) , effectively  protected  in  the  daytime  by  the  anti- 
aircraft defense , such  as  depots,  railroad  stations,  camps,  oi^ 
points  of  obligatory  passage.  It  is  not  suitable  for  destruction 
lire  on  batteries  thal  are  difficult  to  distinguish  at  night. 

BALLOON. 

05.  Methods  of  fire.  — The  special  signals  prescribed 
in  the  case  of  airplane  observation  are  not  necessary  for 
balloon  observation,  because  of  the  continuous  and  recipro- 
cal communication  between  the  observer  and  the  battery  by 
telephone.  Balloon  observation  imposes  no  special  restriction 
in  regard  to  the  conduct  of  fire. 

The  following  should  be  noted  however  : 

a)  Only  percussion  fire  can  be  accurately  observed.  Time 
fire  should  be  used  only  to  locate  the  approximate  point  of 
shots  which  are  being  lost. 

b)  In  firing  by  salvos,  the  interval  heh^een  shots  should 
be  5 seconds  at  least,  so  as  to  permit  observation  of  the 
individual  shots. 

c)  To  lessen  the  strain  on  the  observer,  he  should  ])e 
warned  as  to  the  departure  of  shots  in  the  following  man- 
ner : 

Battery  : “ Ready  to  fire 

Observer  : “ Ready 

Battery : “ On  the  way 

d)  Firing  by  balloon  observation  sliould  be  Ibi lowed  l)y 
firing  on  a witness  point  (par.  55). 

Method  of  observation.  — The  observer  locates 
shots  as  follows ; The  observer  draws  on  the  battle  map  and 
on  a photograph  if  available  the  line  oj  fire  between  the  bat- 
tery and  the  objective  and  the  observing  line  between  the 
balloon  and  the  objective,  and  also  perpendiculars  to  these 
lines.  When  the  shot  bursts , note  its  position  so  that  it  may 
be  plotted  with  respect  to  the  line  of  fire  and  the  observing 
line.  Report  the  sense  and  deviation  with  respect  to  the  line 
of  fire. 

Reports  in  range  generally  include  the  deviation  only  for 
the  first  salvos , or  when  a shot  is  abnormal.  As  soon  as  a brack- 


( 1 } In  this  case , the  observer  is  not  confused  by  the  flashes  of  the  pieces 
itiemselves  or  by  bursts  in  connection  with  other  firing, 
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ei  is  obtained,  only  the  sense  of  the  shots  is  reported.  On 
account  of  the  obliquity  of  the  observation,  there  is  ordina- 
rily no  advantage  in  attempting  to  determine  the  deviations 
to  a greater  accuracy  than  loo  meters  in  range  and  25  meters 
in  deflection. 

The  observer  reports  shots  as  “right”,  i‘left”, 

“ short”,  or  “ over 

The  deviation,  when  reported,  always  precedes  the  sense.  I 
The  deflection  is  ahvays  reported  upon  before  the  range.  Shots  I 
producing  visible  destruction  are  reported  as  “Target”.  I 
When  a shot  is  not  seen,  it  is  reported  as  “Lost”.  When  the 
shot  was  not  satisfactorily  observed,  the  observer  reports, 
“Question”. 

08-  In  the  fire  of  high  power  guns,  on  account  of  the  long 
range , it  is  advisable  to  use  bilateral  observation  if  possible. 
The  two  balloons  should  he  about  lo  kilometers  apart. 

If  telephone  communication  is  interrupted,  commu- 
nication is  by  radio,  projector,  or  folding  cylinder.  In  this 
case,  the  melhods  of  airplane  observation  are  used. 

too.  Simultaneous  adjustments.  • — Ordinarily,  an 
observer  can  observe  the  fire  of  two  batteries.  The  fire  of 
three  batteries  can  be  observed  by  one  observer  only  when 
at  least  one  is  of  large  caliber  and  slow  fire.  Such  observa- 
tion requires  careful  organization  and  handling  of  the  tele- 
phone system.  This  is  controlled  by  an  officer  at  a battalion 
central , if  the  batteries  firing  are  of  the  same  battalion , or 
at  a central  at  the  balloon  company,  if  the  batteries  firing 
are  of  different  battalions. 


TRENCH  ARTILLERY. 

101.  Because  of  the  peculiar  conditions  under  which  the 
trench  artillery  operates,  the  limited  telephone  communica- 
tion available,  and  the  large  smoke  cloud  produced  by  the 
bursts , special  methods  are  used  for  aerial  observation. 

AIRPLANE. 

102.  If  trench  artillery  has  no  radio  equipment,  it  uses 
airplane  observation  through  the  nearest  artillery  or  infantry 
radio  receiving  station  ( i ).  Messages  to  the  airplane  must 


( 1 ) It  is  desirable  that  the  trench  artillery  have  a low  aerial  near  the 
batteries , so  as  to  insure  rapid  communication  even  during  bombardment. 
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be  reduced  io  a minimum.  The  means  ordinarily  used  is  Ben- 
gal lights  lighted  in  a trencli  near  the  receiving  station  and 
known  to  the  observer. 

103.  The  objectives  are  divided  into  zones,  each  contain- 
ing a single  objective.  The  zones  are  designated  by  the  last 
letters  of  the  alphabet.  They  must  be  sufficiently  separated 
to  avoid  confusion.  Only  one  piece  fires  at  a time  in  a zone. 

104.  The  firing  is  laid  out  in  advance.  The  battery  com- 
mander and  observer  are  furnished  with  objective  sketches  (i). 
It  is  arranged  between  the  battalion  or  group  commandeiv 
the  battery  commander  and  the  observer,  for  each  objective, 
whether  the  adjustment  will  be  by  single  shots  or  by  series 
of  6 shots. 

The  fire  of  several  pieces  is  generally  adjusted  at  once,  on 
different  objectives. 

105.  The  following  method  is  used  in  conducting  the  fire  : 

The  airplane  calls  for  recognition,  using  signal  lights  if 

neccessary,  and  sends  its  call  signal.  The  battery  replies  by 
a light,  “ Acknowledged”.  The  airplane  sends,  “(Call  signal), 
X,  Fire”. 

The  battery  fires  a shot  or  a series  of  6 shots  on  the  objec- 
tive in  X zone.  The  observer  reports  : “ (Call signal),  X,  K i4  ^ 
X is  the  zone  of  the  objective  , and  K i4  is  the  location  of  the 
shot  or  center  of  the  series. 

The  observer  then  calls  for  fire  on  another  objective  by  : 
“ (Cali  signal),  L,  Fire  ”.  He  calls  the  other  objectives  in 
turn , and  then  returns  to  further  fire  on  the  first. 

If  the  battery  commander  is  not  ready  to  fire  on  X for 
example,  he  notifies  the  observer  by  a light.  Fire  on  X is 
then  resumed  later. 

106.  When  the  battery  commander  considers  the  fire  on 
an  objective  to  be  adjusted,  he  passes  to  continuous  fire  with 
the  piece  adjusted.  The  observer  is  notified  of  this  by  two  lights 
when  he  again  calls  for  fire  on  this  objective. 

lO^.  During  continuous  fire  on  an  objective  after  adjust- 
ment, the  observer  reports  the  center  from  time  to  time.  If 
fire  on  a zone  is  slopped,  the  observer  calls  lor  fire  on  it 
until  the  battery  signals  with  one  light  that  the  fire  will  not 
be  continued. 

The  battery  notifies  the  airplane  that  observation  is  no 
longer  needed  by  3 lights. 


(i)  Battle  map  of  large  scale,  or  better,  a vertical  aerial  pliotograpii , 
showing  the  zone  of  the  objective.  The  map  or  photograph  is  squared.  The 
squares  are  lettered  vertically  and  numbered  horizontally , so  that  a square 
can  be  designated  by  a letter  and  a number,  as  : K i3. 


108.  Tlie  radio  officer  should  be  familiar  with  the  loca- 
tion of  the  batteries  firing  and  the  various  objective  zones. 
He  transmits  the  signals  of  the  observer  to  the  battery  com- 
mander in  the  usual  form.  He  supervises  the  operation  of 
the  signal  lights.  Fire  must  be  delivered  within  3o  seconds 
after  the  observer’s  “ Fire 


BALLOON. 

i^Slo  Balloon  observation  for  trench  artillery  requires  long 
telephone  communications,  generally  through  several  cen- 
trals. 

Depending  on  the  activity  of  the  sector , balloon  observa- 
tion may  be  used  : 

a)  To  verify  by  observing,  at  a time  fixed  in  advance,  the 
fire  on  a certain  objective.  Immediately  after  this  firing,  the 
battery  fires  on  a witness  point  near  the  objective.  Upon  the 
arrival  of  the  balloon’s  report  as  to  the  firing  on  the  objec- 
tive, the  witness  point  is  again  fired  upon. 

A comparison  of  the  double  firing  on  the  witness  point 
and  that  on  the  objective  enables  the  data  for  fire  for  effect 
to  be  determined  (see  Artillery  Firing). 

b)  To  adjust  fire  on  one  or  several  objectives,  when  con- 
tinuous telephone  communication  can  he  maintained  be- 
tween the  battery  and  an  adjusting  central. 

Ifi®,  In  the  case  (6),  an  oJijective  sketch  is  prepared 
(par.  io4)*  Copies  are  supplied  to  the  battery  commander 
and  the  observer.  The  different  zones  to  be  fired  upon  are 
sufficiently  separated  to  avoid  confusion  in  observation. 

The  adjustment  can  be  made  simultaneously  for  several 
pieces  firing  on  different  objectives.  The  fire  is  delivered  at 
the  call  of  the  observer,  as  : 

Observer  : observe  X 

Battery  : “ X,  on  the  Avay 

Observer  : “ X,  J 12  ”. 

X,  J 12  means  that  the  shot  fell  in  the  map  square  designa- 
ted as  J 12. 

When  the  fire  in  a zone  has  been  adjusted,  continuous 
fire  is  undertaken.  The  observer  verifies  upon  request  from 
the  battery  commander,  reporting  the  center  of  the  fire. 

Delay  fuses  should  be  used,  as  the  sheaf  given  is  always 
visible  and  the  smoke  does  not  obscure  the  objective. 

ill.  For  this  method,  it  is  not  essential  that  the  observer 
know  the  line  of  fire.  Several  pieces,  firing  from  different 
directions,  may  be  successively  adjusted  on  the  same  objec- 
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live.  In  this  way  the  lire  on  a particular  objective  is  more  or 
less  independent  of  the  enemy’s  fire  on  any  one  battery. 


Designation  of  objectives. 

112.  The  position  of  an  objective  is  designated  by  coor- 
dinates. The  battle  map  or  the  i/5oooo  map  is  used  for  this 
purpose.  These  maps  have  kilometer  squares,  numbered  from 
a certain  origin  for  the  entire  region. 

The  position  of  an  objective  is  expressed  by  a number  of 
4 or  6 figures  giving  its  coordinates  with  respect  to  the  ori- 
gin. 

113.  The  first  2 or  3 figures  give  the  abscissa  to  the 
nearest  hectometer,  and  the  last  2 or  3,  the  ordinate.  The 
measurements  wdthin  a kilometer  square  are  from  the  south- 
west corner  of  the  square , and  this  corner  is  the  one  on  w^hich 
the  kilometric  figures  are  based. 

Thus,  the  hectometric  coordinates  of  Q are:  335. *282,  or 
merely  35.82. 


114.  The  designation  by  coordinates  is  subject  to  indi- 
vidual errors,  and  may  lead  to  different  observers  designating 
different  objectives  by  the  same  coordinates,  or  the  same 
objective  by  different  coordinates.  For  this  reason,  it  is  well 
for  the  observer  to  supplement  his  designation  by  coordinates 
with  a sketch  made  on  completion  of  his  reconnaissance. 

The  study  of  aerial  photographs  permits  the  accurate  loca- 
tion on  a map  of  all  visible  objectives. 
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115.  In  the  zone  of  a group,  the  designation  of  known 
objectives  may  be  simplified  by  alphabetical  designations 
agreed  upon  by  the  group  commander  and  the  observers » 
Such  designations,  however,  must  not  be  used  in  reports. 


116.  A form  for  the  Objective  Card  (par.  5i ) is  herewith. 


REVERSE  SIDE. 
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CHAPTER  5. 


COMMUNICATION. 

FROM  THE  AIRPLANE  TO  THE  GROUND. 

The  radio  signals  for  sending  from  airplanes  are  : 

a ) Station  calls  of  2 letters ; 

b)  Signals  for  firing  and  for  use  between  the  infantrY  and 
thei  artillery  ; 

c)  Special  signals  of  2 figures  (1)  for  firing  or  for  designal- 
ing important  topographical  points ; 

d)  Signals  of  3 letters  for  the  designation  of  objectives  or 
in  connection  with  friendly  or  hostile  troops ; 

e)  Signals  of  3 figures  for  distances  in  meters; 

jf)  Signals  of  4 or  6 figures  for  coordinates  of  objectives 
(pars.  112  to  ii5) ; 

g ) Uncoded  messages , exceptionally. 

These  signals  are  also  used  by  terrestrial  observers  when 
radio  or  visual  apparatus  is  used. 


MORSE  CODE. 
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1 1 8.  The  station  calls  Avithin  aa  army  are  assigned  b : 
the  Army  Signal  Officer,  in  accordance  with  instructions 
from  G.  H.  Q. 


I Signals  for  firing  : 


Fire 

»» 

3 long  dashes. 

Right. 

2 i’s. 

Left 

2 m’s. 

Short 

BHBB  BCBH 

2 h’s. 

Over 

ch. 

Deflection  correct 



z. 

Range  correct 



2 n’s  connected. 

Target 

a E a 

1). 

Change  target 

2 k’s  connected. 

RaasaBBaaB 

10  dots. 

Going  to  land 

• eaKsD  S B H 9!  R H c«»»a 

i)v  connected. 

Air  burst 

H C B 

f(i). 

(i)  For  the  adjiislment  of  the  height  of  burst  in  time  hre. 


The  signal  “Target”  is  used  : 

For  a single  shot  elfective  at  the  target. 

In  firing  by  salvo,  for  a bracketing  salvo,  equality  of  shorts 
and  overs. 

“Target,  short”  means  a majority  of  shots  short. 

“Target,  over”  means  a majority  of  shots  over. 

The  signal  is  used  only  for  shots  which  are  correct  for 
deflection. 


Signals  for  use  between  the  artillery  and 
infantry  : 


1 

Request  artillery  i 

fire i 

Series  of  o’s  : 

1 We  are  advancing.  \ 

1 Lengthen  range  . j 

Series  of  h’s  : 

BBaa  UMBB  BBHB  ■■■■ 

1 Range  too  short. . . | 

Scries  of  s’s  : 

■ ■■  m a a bbb  Bna 

\ 

Send  ammunition. . s 

1 • ( “ 

Series  of  y’s  : 

(i)  To  avoid  confusion,  the 
these  signals. 

observer  sends  T AM  ( friendly  troops ) before 
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tat.  Special  signals  of  2 figures  for  firing  . 


1 

1st  piece. 

22 

Erratic  in  range. 

02 

2nd  piece. 

23 

Was  not  in  position  to  ob- 

03 

3rd  piece. 

serve. 

04 

4 th  piece. 

24 

Erratic  in  deflection. 

05 

By  piece. 

25 

Will  observe  as  requested. 

06 

Is  battery  ready  ? 

26 

H.  E.  shell. 

07 

Has  battery  fired? 

27 

Lost. 

08 

Can’t  see  projector. 

28 

Cease  firing. 

09 

Lay  on  me. 

29 

Result  accomplished. 

11 

Can’t  see  panels. 

31 

Friendly  shots  falling  at. . . 

12 

Datum  point. 

32 

Continue  the  fire. 

13 

Verify  the  fire. 

33 

Sheaf  too  open. 

14 

Fire  from  the  right. 

34 

Time  shrapnel. 

15 

Precision  fire. 

35 

Zone  fire. 

16 

By  salvo. 

36 

Sheaf  too  closed. 

17 

By  salvo  by  two. 

37 

Volleys. 

• 18 

Fire  from  the  left. 

38 

Continuous  fire.  I cease  reg- 

19 

How  many  pieces  are  firing? 

ular  observation. 

21 

Observation  impossible. 

39 

Repeat. 

133.  Special  signals  for  designating  important 
topographical  points,  — Use  numbers  from  4i  to 
except  multiples  of  10. 

Assignment  of  numbers  to  important  points  is  made  by 
Army  Headquarters.  The  numbers  should  increase  from  left 
to  right  in  each  army,  to  avoid  errors  at  the  flanks  of  adjacent 
armies. 

133.  Signals  at  the  disposal  of  artillery  units.  — 
These  should  be  used  only  by  prearrangement. 

95, 96, 97,  98,  99  : special  firing  signals  (1). 

Signals  of  1 letter  for  designation  of  known  objectives  (2). 


134.  Signals  of  3 letters,  for  the  designation  of  objec- 
tives r in  connection  with  friendly  or  hostile  troops  : 


ART 

Artillery. 

AVI 

Hostile  airplane. 

BAV 

Anti-aircraft  battery. 

BTA 

Battery  in  action. 

BTO 

Battery  in  position. 

CAV 

Cavalry. 

COV 

Convoy. 

DIR 

In  the  direction  of  ( followed  by  the  name  of  a place  to  give 
the  direction  of  march). 

EST 

East  of. . . 

FDF 

Wire. 

FRO 

Front  (followed  by  a number  to  give  the  front  in  meters). 

IFC 

Infantry  in  column. 

IFD 

Infantry  deployed. 

IFR 

Infantry  assembled. 

NOR 

North  of . . . 

(1)  Signals  gS  and  96  have  a fixed  meaning  for  high  power  guns  ( par.  83) . 

(2)  It  is  advisable  not  to  use  : a,  b,  c,  ch,  d,  f,  h,  i,  k,  o,  p,  q,  r,  s, 
y,  z.  m , n , and  v are  also  apt  to  cause  confusion. 
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ous 

West  of . . . 

PRF 

Depth  (followed  by  a number). 

QUE 

Tail  at . . . 

BAS 

Nothing  to  report. 

SUD 

South  of. . . 

TAM 

Friendly  troops. 

TCF 

Railroad  train. 

TET 

Head  at . . . 

TRA 

Trenches. 

REG 

The  airplane  can  observe  fire.  ( After  reporting  an  objective , 
the  observer  will  send  this  signal  whenever  he  is  in  a po- 
sition to  observe  fire  satisfactorily). 

RLV 

Send  relief. 

VRV 

I am  going  to  relieve. 

DRO 

Right  at. . . 

GAU 

Left  at. . . 

IDI 

Airplane  available  here. 

las.  Signals  of  3 letters. 


Communicating  trench. 

Trench. 

Grenade  combat  at. . . 

Battalion  command  post  at . . . 

Brigade  command  post  at . . . 

Division  command  post  at.  • . 

Regimental  command  post  at . . . 

There  are  indications  of  a hostile  attack  at. . . 
I see  no  troops  at . . . 

Friendly  troops  at. . . 

Friendly  troops  advancing  at. . . 

Advance  of  friendly  troops  stopped  at. . . 
Friendly  troops  retreating  at . . . 

Hostile  troops  at. . . 

Hostile  troops  are  adA^ancing  at. . . 

Hostile  troops  are  retreating  at. . . 

Enemy  barrage  very  dense  at. . . 

I see  no  shots  failing  at. . . 

Hostile  tanks  at. . . 

Hostile  machine  guns  at. . . 


Three  optional  signals  of  3 letters  are  at  the  disposal  of 
army  groups. 

1:^6.  Signals  of  3 figures  for  distances  in  meters.  — 
The  distances  of  objectives  from  known  points  and  deviations 
of  shots  are  reported  by  numbers  of  3 figures.  Distances 
less  than  loo  meters  are  preceded  by  a o. 

When  the  number  to  be  sent  ends  in  o,  the  final  figure  is 
replaced  by  a repetition  of  the  first  significant  figure.  The 
letter  m does  not  follow  the  number  of  meters. 

Examples : 

5o  meters  is  signalled  o55. 

lOO  — lOl. 

3oo  — 3o3. 
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13^.  The  signals  previously  given  are  ordinarily  sufficient 
for  the  usual  messages.  Messages  in  plain  language  are  to  he 
avoided.  When  absolutely  necessary,  they  should  be  as  brief 
|as  possible. 

I 128.  Method  of  using  radio  signals.  — At  the  begin- 
ning of  each  flight,  the  observer  sends  the  station  call  about 
j i5  times  to  test  his  sending  apparatus  and  adjust  the  receiv- 
ing apparatus.  As  soon  as  the  signals  are  heard  well,  the 
receiving  station  signals  “Understood”. 

Every  message  in  preceded  by  the  station  call  repeated  tivice. 

Signals  folloiving  the  station  call  are  separated  from  it  by 
^^Intervar, 

Correct  sending  is  absolutely  essential.  Errors  are  thus  avoid- 
ed, and  the  work  of  the  receiving  operators  facilitated. 

129.  Projectors  on  airplanes.  — The  radio  signals  are 
generally  applicable  to  projectors. 

ISO.  Use  of  visual  signals.  — In  order  that  visual  sig- 
nals by  the  Morse  code  be  legible,  they  must  be  sent 
slowly,  the  dots  and  dashes  must  be  distinct,  and  the  letters 
must  be  well  separated. 

Signallers  should  be  specially  instructed  on  the  following 
points : 

Send  slowly. 

Make  long  dashes  (about  3 seconds). 

Leave  considerable  intervals  between  letters  ( at  least  4 se- 
conds), to  permit  the  letters  to  be  individually  recorded  as 
received. 

It  is  important  to  point  the  beam  of  the  projector  accurate- 
ly at  the  receiver.  In  case  the  receiving  station  does  not 
see  the  signals  well,  it  sends,  “Your  light  is  poorly  adjusted”. 

tSfl.  Dropped,  messages.  — An  airplane  about  to  drop 
a message  calls  the  proper  command  post  by  a prearranged 
sound  or  light  signal.  The  command  post  displays  its  iden- 
tification panel.  The  airplane  descends  to  about  3oo  meters. 
Batteries  less  than  5oo  meters  in  rear  of  the  command  post 
must  cease  firing  if  necessary,  as  the  airplane  crosses  the  line 
of  fire.  The  command  post  acknowledges  receipt  of  the 
message  by  signalling  “Message  received”. 


FORM  FOR  DROPPED  MESSAGE. 

- 
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The  squares  are  those  of  the  map  (kilometers).  The  observer  enters  the  coordinates  of  the  southwest  square. 
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FROM  THE  GROUND  TO  THE  AIRPLANE. 

132.  Communication  from  the  ground  to  airplane  is  by 
panel,  radio,  or  projector.  Depending  on  circumstances, 

I one  only  is  used  or  more  than  one. 

Communication  by  panel  is  simple  and  easy  for  the  observer, 

I Communication  by  radio  relieves  the  observer  of  all  concern 
in  regard  to  the  ground  station,  and  hastens  the  fire  in  the 
case  of  rapid  fire  materiel.  Communication  by  projector  is 
difficult  to  operate.  But,  if  the  projector  is  powerful , it  has  a 
larger  radius  of  action  than  the  panel.  It  is  particulary  val- 
uable at  night.  Whatever  means  is  used,  the  ground  sta- 
tions must  display  their  identification  panels. 

133.  Identification  panels.  — Each  artillery  regiment, 
group,  sub-group  or  battalion  has  an  identification  panel, 
which  is  displayed  near  its  receiving  station  throughout  air- 
plane observation  in  connection  with  it. 

The  identification  panel  shows  the  position  of  the  receiv- 
ing station  and  is  also  used  with  panel  signals.  For  divi- 
sion and  field  artillery  it  consists  of  a square  piece  of  white- 
cloth  4 meters  on  a side.  On  it  are  one  or  several  small 
black  squares  i.33  meters  on  a side.  The  position  of  small 
squares  on  the  large  one  is  variable  for  Ihe  different  units, 
according  to  paragraphs  187  and  i38.  The  assignment  is 
made  by  the  artillery  commander. 

For  artillery  guns,  the  system  is  the  same  except  that  the 
panels  are  lozenge-shaped,  with  the  diagonals  in  the  ratio 
of  2 to  3. 

When  possible,  the  identification  panel  is  placed  on  a re- 
verse slope  or  behind  a hedge,  so  as  to  be  masked  from  air- 
planes over  the  enemy’s  lines  and  yet  visible  to  friendly  ob- 
servers. It  should  not  be  placed  near  battery  positions  or 
command  posts , but  should  be  within  range  of  voice  of  the 
receiving  station.  It  should  be  placed  on  dark-colored  soil, 
with  the  sun  on  it  if  possible. 

On  snow-covered  ground,  dark-colored  panels  may  be 
used,  or  the  ordinary  panels  on  a dark  background. 

fi34.  Panel  communication.  — In  addition  to  the  iden- 
tification panel,  three  signal  panels  are  provided  for  sending 
the  signals  given  in  paragraph  189. 

Each  signal  panel  is  a rectangle  of  white  cloth  4 X 1 meter 
with  sticks  across  the  ends.  The  personnel  manning  the  pan- 
els is  a corporal  and  2 privates,  under  the  radio  officer. 

The  signals  are^  made  so  as  to  appear  as  pictured  to  an  obser- 
ver in  rear  of  them  facing  the  objective. 

135.  Radio.  — At  the  beginning  of  each  flight  during 
which  the  airplane  is  to  receive  radio,  the  observer  adjusts 
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his  instrument  near  the  sending  station.  The  method  during 
observation  is  as  follows  : 

a)  The  airplane  sends  the  call  signal  of  the  ground  station 
for  a time,  to  permit  the  adjustment  of  the  receiving  appa- 
ratus. 

h)  The  ground  station  prepares  to  receive  and  displays  its 
identification  panel  which  means,  ‘T  am  listening”. 

c)  The  airplane  sends  the  call  signal  twice  followed  by 
“BR”  twice. 

d)  The  ground  station  displays  the  panel  ‘‘Attention”,  and 
sends  “V”  for  2 minutes,  followed  by  “BR”  and  the  panel 
“I  am  listening”. 

e)  If  adjusted,  the  airplane  sends  the  call  signal  twice 
followed  by  “RB”  or  “RTB”  twice.  It  concludes  with  “AS” 
(wait)  if  it  sets  out  on  its  duty,  or  with  uBR))  if  it  expects  a 
message  from  the  ground. 

If  not  adjusted,  the  airplane  sends  the  call  signal  twice, 
followed  by  “?”  and  “BR”  each  twice, 

f)  In  the  first  case  of  (e),  the  ground  station  displays  the 
panel  “Understood”.  In  the  second  case,  (d)  is  repeated. 

Once  the  airplane  and  the  ground  station  are  in  communi- 
cation, all  messages  must  be  initiated  by  the  airplane.  The 
airplane  from  time  to  time  inquires  whether  the  ground  station 
desires  to  send  by  means  of  the  call  signal  followed  by  “BR”, 
and  listens  for  a message. 

The  observer  sends  in  the  ordinary  manner,  and  concludes 
by  “BR”.  The  ground  station  replies  by  the  call  signal  3 or 
4 times , the  message , and  “BR”  twice. 

When  a reply  is  not  received  before  a minute  after  the 
signal  «BR)),  it  is  assumed  that  the  call  was  not  heard,  and 
the  call  or  message  is  entirely  repeated.  Messages  in  plain 
language  are  used  very  exceptionally. 

Projector.  — The  signals  are  sent  under  the  direc- 
tion of  the  radio  officer.  The  operating  personnel  is  2 men , 
one  pointing  the  projector  and  the  other  signalling. 

Ordinarily,  the  projector  sends  only  when  called  by  the 
observer.  An  exception  is  in  sending,  “I  have  to  speak  to 
you”. 

To  avoid* difficulties  in  seeing  the  projector  signals,  the 
observer  calling  for  information  places  himself  in  a direction 
agreed  upon  in  advance , called  the  projector  line.  He  remains 
near  this  line  throughout  the  message. 
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13'y.  Identification  panels  for  division 
and  field  artillery. 


□ □ 

C.  P.  1 

Divn. 

...  ^ 


6 


11 


n G 

16  17 


t]  Q 


23 


20 


21 


22 
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1 38*  Identification  panels  for  lieavy  artillery. 


p 0 [3  gi  [3  e 


C.  P.  24 

Heavy 


25  26  27  28 


Artv. 


P [S  P [S 


29  30  31  32  33 


P fiJ  [S  P 


34  35  36  37  38 


P [3  iS 


39  40  41  42 


tl  P P SI' 
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44 


45 
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130. 


PANEL  CODE. 


1 

Observe  fire  of  unit  indicated  by 
identification  panel.  Panel  point- 
ed toward  this  unit 

DIV.  ART. 

Dirocb'on  spftrox**  jy 
auQroufiQ 

d" 

HEAVY  ART. 

Bbrskst  a,npt9*^  /y 
du^roupe  /IJ 

2 

Request  observation  of  adjust- 
ment   

pc=. 

3 

Will  adjust  on  objective  you  have 
just  reported 

b=iQbd 

= I 

4 

Observe  fire  on  (such  an  object- 
ive), or  Change  target  ( followed 
by  designation  of  new  object- 
ive)   

a€ 

i 

i 5 

1st  battery  ready 

1 OO 

c 

30 

2nd  battery  ready 

c=a[i 

r — T 

po 

3rd  battery  ready 

( Same  principle  for  all  signals 
pertaining  to  the  2nd  and  3rd 
batteries. ) 

=□0 

CIS 

(HI 

po 

6 

Wait  a few  minutes 

p' 

=3  HU 

7 

Wait  at  least  lo  minutes i 

□a 

cilia 

czn 

po 

d3 

8 

Battery  has  fired  • 

□r 

pr 

9 

Your  radio  signals  confused.  Re- 
peat   

□ OQ 

poo 

10 

Can’t  hear  you , or  Your  light  is 
poorly  adjusted 

[7 

11 

Yes,  or  Understood,  or  Message 
received 

[ 

</ 
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12 

No 

DIV.  ART.  1 

OH  ! 

lEAVY  ART.  ^ 

13 

Adiustment  not  sufficient.  Conti- 
nue  

14 

By  piece 

□ 0 

PII 

15 

By  salvo 

ono 

OPB  ! 

16 

Improvement  fire 

0 

r 

]Q 

17 

By  series  of  24  rounds 

□rti  1 

pn 

18 

Continuous  fire | | 

10 

Verify  the  fire 

QDfl 

oPO 

20 

Enemy  attacks.  Follow  instruc- 
tions given 

□ 

p-^ 

21 

No  further  need  of  you 

□ 

i 

p i 

22 

Hostile  airplane  near  you 

□ 

Y 

oY 

23 

Left  at  disposal  of  unit 

=3  C33  ^ 

=•  u 

J a 

24 

Precision  fire 

f?- 

Q ^ 

a 

25 

Zone  fire. 

ssai  " c 

=p“ 

26 

Attention.. 

1 

1 

: 

27 

I hear  you , but  cannot  reply  .... 
(For  airplane  with  radio  receiv- 
er.) 

4 

-4^  1 

tv 

140.  Numerals. 


j X odd  dv 

12  3 4 


V 


5 


0 (zero). 


The  signal  jj  is  used  only  for  landing  fields. 
Distance  between  2 parallel  panels : 2 meters. 
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141.  EXAMPLE  OF  THE  USE  OF  PANEL  SIGNALS. 


ASSIGNMENT  OF  OBJECTIVE 

TO  THE  AIRPLANE. 


The  receiving  sta- 
tion displays  the 

panel 

The  airplane  replies : 
Understood". 


The  receiving  sta- 
tion displays  the 

panel 

The  airplane  re- 
peats : “One”. 


The  receiving  sta- 
tion displays  the 
panel 

The  airplane  re- 
peats ; “T/iree”. 

The  receiving  sta- 
tion displays  the 
panel  “No” 

The  airplane  replies : 
'^'‘Understood". 

The  receiving  sta- 
tion again  displays 
the  panel 

The  airplane  re- 
peats : "Four". 

The  receiving  sta- 
tion removes  the 
panel  and  at  orice 
displays  it  again . 

The  airplane  re- 
peats : "Four". 

The  receiving  sta- 
tion displays  the 
panel 

The  airplane  r 
peats  : "Seven". 

The  airplane  then 
sends  : "llEG . 
lUkT. 

The  receiving  sta- 
tion displays  the 
panel,  "Yes" . 

Or  else  HBattery 
ready)) 


□ 


□ fl 
Q 

□ QV 

□ H 

□ QV 


□ QV 


0^ 
□ i 


ANNOUNCING  THE  UNIT  TO  FIRE 

TO  THE  AIRPLANE. 


Receiving  station  of 
division  artillery 
(Call  signal  XA) 
"This  is  Div.  Art. 
C.  P." 


An  airplane  flies 
over  the  informa- 
tion center,  and 
sends:  "XA.lD'l". 
{Airplane  avail- 
able here) 


The  receiving  sta- 
tion replies  : “Ob- 
serve fire  of  unit 
indicated  by  iden- 
tification panel. 
Panel  points  to- 
ward this  unit”. . 

(This  panel  is  that 
of  the  unit  to 
which  the  call  sig- 
nal, say  XC,  has 
been  assigned  by 
the  Corps  Signal 
Officer ) . 


The  airplane  sends : 
"XA,  understood , 
XC". 


The  receiving  sta- 
tion replies  : 
"Yes" 


The  airplane  then 
flies  in  the  direc- 
tion indicated , 
and  calls  : "XC, 
XC . il"  {Can’t  see 
panels  ]. 


The  unit  of  which 
the  call  signal  is 
XC  then  displays 
the  panel : "Here 
isXC.  Request  oh 
serration  of  ad- 
justment". 


□ 
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14%.  PROJECTOR  OF  RADIO  CODE, 


ior  use  from  the  ground  to  airplanes. 

1. 

1 have  to  speak  lo 

Dash  held  for  lo  seconds. 

. . 

Adjust  «n  objective 
you  have  just  i-e- 
porlfcd 

___ 

1 

1 

[ Series 
ofd’s 

[ connected. 

3.^ 

Obsei**efireon  (such' 
an  objective)  or 
Change  target  ( fol- 
1 lowed  by  designa-i 
' lion  of  new  objec- 
live)............ 

1 ( The  ohjectlve  isgiv-j 

en  only  alter  the  air- 
pi  ne  has  sent  : “Un- 
derstood”). 

■“  ■ • j 

[ Series 

1 of  k’s 
; connected. 

'i. 

Battery  ready 

» 

I 

i 

i 

i 

i 

i 

i 

' Scries 
of  a’s 

' connected. 

1 

5 

Wait  a few  minutes. 

1 

! 

! 

I 

[ Service 

1 signal. 

! 

6. 

\ Wait  at  least  lo  mi- 
nutes. . . 1 

— » » ■ ■nil  1 . B— , B m mammtmmmmmrna 

^ Series 
of  z’s 

[ connected. 

1 

{ 

1 

7. 

Battery  has  fired. . . 

1 

\ Series 

1 

[of  dashes. 

1 - 

S., 

■ i 

' Your  radio  works' 
1 well,  but  signals  1 
1 are  confused.  Be-( 
L peat 

i-  ■ - 1 

I 

> s ■ — — — ■ ■ 1 

L 1 

1 

\ Service 
[ signal. 

1 

1 

9.! 

1 1 

[ Can’t  bear  you,  or’ 
k You r light  is  pooriy 

! 1 

1 1 

1 

[ Series 

' /kf  rlnfc 

( 

[ adjusted ' 

1 ....  . 1 

1 OI  UOIS  ^ 

; very  fast. 

1 

10. 

1 I 

f Yes , or  Understood, ' 
( or  Message  re- 
f ceived 

1 

> ■ ■ ■ mmmm  ■ | 

1 

1 Service 
[ signal. 

11. 

No 

I 

1 Series 

1 of  ch  n s 

■ i 

’ connected. 

1 
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12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


Adjustment  not  suf-j 
ficienl , continue  . j 


By  piece 

By  salvo 

Improvement  fire . . 

By  series  ofj 
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Cpiapter  1. 

TACTICAL  USES  OF  THE  BALLOON. 

The  balloon  is  an  observation  station  from  which  by  reason 
of  its  height  and  relatively  fixed  position  in  space  continuous 
observation  and  immediate  direct  transmission  of  data  are 
possible. 

In  order  to  obtain  the  greatest  benefit  from  the  balloon  it  is 
necessary  to  understand  what  are  the  best  conditions  for  the 
service  of  this  type  of  observing  station,  to  understand  the 
services  which  it  may  be  required  to  perform  for  various 
branches  of  the  Army,  and  to  have  a proper  knowledge  of  the 
general  organization  and  functioning  of  the  balloon  service 
itself. 

These  three  subjects  are  explained  in  the  following  para- 
graphs : 

CONDITIONS  FOR  EFFICIENCY. 

The  efficiency  of  the  balloon  as  an  observing  station  depends 
upon  two  factors — 

1.  The  special  ability  of  the  observer. 

2.  Perfect  knowledge  and  strict  observation  by  the  officer  in 
charge  of  the  balloon  of  the  regulations  for  tlie  use  of  the 
material. 

A.  Observers. — Candidates  for  duty  as  observers  are  chosen 
from  those  known  to  possess  the  following  qualities : Physical 
endurance,  acute  vision,  aptitude  for  orientation,  and  an  appre- 
ciation of  distances.  The  intellectual  qualities  of  the  candidate 
are  also  investigated.  Those  known  to  be  lacking  the  moral 
qualities,  such  as  courage,  energy,  and  conscientiousness,  are 
eliminated. 

The  candidates  receive  at  special  schools  a course  of  instruc- 
tion, professional,  technical,  and  practical.  There  their  progress 
is  determined  by  oral  and  written  examinations,  and  practical 
work  in  the  care  of  the  balloon.  But  only  after  a period  of 
1791.3—17 2 9 
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service  on  the  line  as  members  of  a service  unit  may  their 
qualifications  be  definitely  determined. 

The  precautions  taken  in  the  selection  and  development  of 
observers  permit  them  to  be  considered  as  an  elite  personnel, 
who  justify  the  confidence  which  must  necessarily  be  placed 
in  them. 

CONDITIONS  FOR  OPERATION, 

B.  Conditions  for  operation, — Influence  of  atmospheric  condi- 
tions on  the  maneuvering  of  the  balloon. 

Wind. — Because  of  their  constraint  and  their  inclination,  elon- 
gated captive  balloons  receive  a measure  of  support  from  the 
wind.  This  results  in  a tension  upon  the  cable  which  increases 
with  the  velocity  of  the  wind,  and  in  high  winds  is  considerable 
(500  kilos  for  a wind  of  10  meters  per  second),  (1,100  pounds  for 
a' wind  of  22  miles  per  hour),  and  1,100  kilos  for  a wind  of  20 
meters  (2,400  pounds  for  a wind  of  45  miles  per  hour).  It  must 
be  noted  that  the  tension  at  the  winch  is  less  than  at  the  balloon 
by  an  amount  equal  to  the  weight  of  the  cable  actually  being  sup- 
ported by  the  balloon. 

The  safe  limits  of  tension  are:  For  normal  service  conditions, 
tension  at  the  ground,  700  kilos  (1,500  pounds  approximately), 
which  corresponds  for  the  H balloon  to  the  pressure  of  a wind 
of  16  meters  per  second  (approximately  33  miles  per  hour). 

In  exceptional  conditions  (during  attack)  : Tension  at  the 
ground,  350  kilos  (770  pounds  approximately),  corresponding 
for  the  H balloon  to  the  pressure  of  a wind  of  18  meters  per 
second  (40  miles  per  hour  approximately). 

A wind  of  16  meters  per  second  subjects  the  car  of  the  H 
balloon  to  shocks  which  render  observation  very  difficult,  but 
in  the  M balloon  observation  with  field  glasses  is  possible  in  a 
wind  of  18  meters  per  second. 

The  elongiited  balloons  suffer  very  much  from  the  effects  of 
the  winds,  which  keep  them  in  continual  movement.  The  sus- 
pension cordage  continuously  sliding  over  the  rigging  thimbles 
and  bull’s-eyes,  is  quite  rapidly  worn  out.  Exposure  in  ascen- 
sions to  the  winds  for  12  or  14  hours  in  one  day  will  render 
necessary  a minute  inspection  of  all  parts  of  the  rigging,  and 
the  replacement  by  the  rigging  detachment  of  certain  ropes, 
and  a delay  between  prolonged  ascensions  in  high  winds  of  8 
to  10  hours  for  inspection  and  repair. 
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MEANS  OF  MEASURING  AND  PREDICTING  THE  FORCE  OF  THE 

WIND, 

1.  By  the  dynam^ometer. — From  the  tension  we  may  calculate 
the  velocity  of  the  winch  This  calculation  is  based  on  an  exact 
knowledge  of  the  relation  between  the  tension  and  a given  speed 
of  wind  [for  the  particular  type  of  balloon. — Translator]. 

This  relation  being  known  for  certain  velocities,  it  may  be 
calculated  for  the  higher  ones  by  applying  the  law  that  the  ten- 
sion increases  as  the  square  of  the  velocity. 

2.  Anemometer, — The  anemometer  is  an  instrument  which 
determines  the  velocity  of  the  wind  by  measuring  the  quantity 
which  passes  a given  point  in  a given  time. 

3.  By  soundings. — By  following  with  a theodolite  the  flight  of 
a small  balloon  we  can  determine  the  speed  of  the  wind  for  every 
100  meters  up  to  3,000  meters.  With  the  plane  table  and  ali- 
dade the  balloon  can  not  be  followed  beyond  600  to  800  meters. 

In  addition  to  these  methods,  which  are  peculiar  to  the  Aero- 
static Service,  there  is  a General  Army  Aerological  Service, 
which  supplies  atmospheric  data  to  all  interested  branches,  and 
gives  due  warning  of  the  approach  of  conditions  which  render 
aerial  operations  dangerous. 

Forecasts. — The  company  officer  should  be  able  to  make 
reasonable  forecasts  based  upon  the  following: 

The  aspect  of  the  sky,  the  form  and  color  of  the  clouds. 

The  reading  of  the  barometric  curve. — A slow,  steady  drop 
presages  a change  of  weather ; a sudden  drop  presages  a violent 
wind ; and  a fluctuation  a squall. 

Study  and  comparison  of  numbers  of  soundings  will  produce 
many  interesting  facts  concerning  the  wind.  They  assist  in  a 
determination  of  the  direction  of  rotation  of  the  wind  and  in 
ascertaining  the  depths  of  the  strata  of  different  velocities. 

Mist. — This  need  not  necessarily  interfere  with  observation. 
If  it  is  a thin  stratum  close  to  the  ground,  it  may  be  T)ierced 
by  the  observer  if  he  will  ascend  to  a sufficient  altitude. 

If  the  fog  is  aerial — that  is,  above  storm  clouds,  it  will  be 
best  to  keep  the  balloon  at  lower  altitudes. 

However,  if  the  fog  is  regularly  distributed  throughout  the 
atmosphere  observation  is  impossible. 

The  balloon  should  be  used,  nevertheless,  to  take  advantage 
of  any  clearing,  however  slight,  which  appears  within  its  range. 
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Clouds. — These  are  generally  high  enough — 1,000  meters 
(above  3,200  feet) — so  that  they  do  not  impede  observation 
from  the  balloon. 

Ramstorms. — Rain  gives  the  balloon  a surcharge  of  more 
than  100  kilos  (220  pounds).  This  surcharge  considerably 
lessens  (temporarily)  the  ascensional  force  of  the  balloon. 
Persistent  rain  renders  observation  impossible. 

Thunderstorms. — These  may  cause  the  destruction  of  the  bal- 
loon by  electrical  discharge,  even  when  of  slight  intensity,  which 
may  set  fire  to  mixed  air  and  hydrogen  about  the  valve  or 
directly  to  the  envelope  by  a discharge  between  a cloud  and 
the  balloon. 

Atmospheric  electricity  may  affect  the  windlass  personiieL 
who  receive  shocks  from  contact  with  the  cable  and  the  earth, 
and  the  observer  in  the  car,  who  may  receive  a shock  through 
the  telephone  head  set. 

If  these  discharges  become  serious,  the  balloon  should  be 
brought  to  earth. 

The  balloon  is  protected  by  a ground  stake  at  the  windlass, 
by  wire  ending  in  a tassel  attached  to  the  cable,  and  the  same 
device  attached  to  the  valve. 

Influence  of  hostile  fire  on  the  maneuvers  of  the  balloon. — 
Successful  hostile  fire  may  cause  the  deflation  of  a balloon  or 
its  destruction  by  fire.  This  produces  a considerable  moral  suc- 
cess for  the  enemy.  Every  possible  useful  means  to  avoid  it 
should  be  undertaken. 

Hostile  fire  may  be  time-fuse  fire  against  the  balloon  in  ascen- 
sion or  in  its  station  on  the  ground,  or  percussion  shell  fire 
against  groups  of  personnel  or  materiel. 

The  special  German  guns  for  tcse  against  balloons. — The  10, 
13,  138.6  Austrian,  and  the  15  long  are  equally  adaptable  for 
both  time-fuse  and  percussion  fire. 

Percussion  fire. — This  requires  regulation  upon  an  objective 
situated  on  the  ground.  To  reduce  the  possibilities  of  its  suc- 
cess the  balloon  should  never  be  brought  down  within  the  range 
of  the  special  balloon  gun,  and  while  it  is  in  ascension  nothing 
should  be  permitted  beneath  it  but  the  windlass,  which  should 
be  isolated,  defiladed,  sheltered,  and  disguised.  In  the  vicinity 
of  hedges  or  orchard  it  may  be  hidden  and  covered  with 
branches  or  covered  with  a green  cloth,  or  disguised  when  in 
meadows  or  in  denuded  terrains. 

In  so  far  as  possible,  stationing  of  vehicles  or  grouping  of  un- 
protected personnel  within  900  yards  of  the  windlass  should  be 
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avoided.  The  balloon  maneuvering  detachment  should  be  sta- 
tioned in  trenches  or  other  suitable  cover  in  the  vicinity  or 
spread  out  in  the  nearby  woods. 

When  there  is  little  wind,  protection  against  this  fire  may  be 
secured  by  offsetting  the  attachment  of  the  cable  to  earth  from 
the  windlass  by  letting  off  400  to  500  extra  yards  of  cable,  and 
making  fast  to  a suitable  ground  support  at  that  distance  from 
the  windlass,  and  by  constantly  changing  the  position  of  the 
balloon  to  give  the  effect  of  its  being  displaced  by  light  eddies. 

Shrapnel  fire. — This  may  be  nullified  by  elevating  the  balloon 
to  an  altitude  outside  of  the  trajectory  of  the  piece  employed. 
A balloon  located  about  4^  miles  from  the  piece  and  at  an  alti- 
tude of  approximately  2,500  feet  may  be  considered  out  of  range 
of  most  pieces.  However,  to  escape  the  fire  of  the  15-long  an 
observer  at  this  distance  from  the  line  must  rise  to  4,000  feet. 

Distance  of  the  Walloon  from  the  lines. — When  the  balloon  is 
assigned  to  a sector,  every  effort  should  be  made  to  push  it  for- 
ward as  far  as  possible  to  increase  its  value  as  an  observing 
station. 

It  must,  however,  particularly  when  it  is  brought  to  earth,  be 
kept  out  of  the  zone  of  effective  hostile  artillery  action.  It  must 
be  borne  in  mind  that  the  security  of  the  balloon  is  guaranteed 
only  by  its  distance  from  the  hostile  artillery. 

Experience  has  shown  that  the  position  of  hostile  batteries  in 
rear  of  the  infantry  lines  varies  essentially  with  the  caliber  and 
with  the  tactical  situation  of  the  moment. 

On  a well-established  front  an  equilibrium  is  established  be- 
tween the  opposing  artilleries,  and  the  position  of  the  hostile 
batteries  is  generally  such  that  the  balloon  when  at  a high  alti- 
tude in  ascension  may  be  brought  within  about  Sf  miles  without 
fear  of  damage  from  time-fuse  fire. 

On  the  other  hand,  as  the  percussion  fire  of  the  high-powered 
hostile  gun  (the  15  excepted)  does  not  generally  carry  more  than 
10  kilometers  (6i  miles)  within  our  lines,  all  maneuvering  of 
the  balloon  on  the  ground  (infiation  and  bedding  down)  may  be 
executed  without  fear  of  destruction  or  serious  damage  at  that 
distance. 

If  the  line  has  salients  or  reentrants  the  conditions  of  ap- 
proach thereto  or  removal  therefrom  vary,  and  should  be  modi- 
fied accordingly.  When  the  tactical  situation  ceases  to  be 
stable  (deadlocked)  an  important  rupture  of  the  equilibrium  is 
established  in  favor  of  the  side  which  assumes  the  offensive. 
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The  hostile  artillery  is  withdrawn  to  positions  farther  in  rear 
and  its  attention  during  the  barrage  fire  is  shifted  to  oppose  the 
progress  of  the  infantry.  Aerial  observers  should  take  ad- 
vantage of  these  favorable  circumstances  to  approach  closer  to 
the  lines. 

However,  the  fire  of  the  larger  pieces,  where  the  retirement  is 
least  on  the  zones  in  the  rear  of  oar  lines,  will  not  be  sensibly 
reduced,  and  the  rule  governing  the  distances  of  points  of  ma- 
neuver on  the  ground  should  not  be  modifiedc 

Altitude  and  zones  of  good  visihility. — An  open  terrain  is  best 
observed  by  an  observer  if  the  angle  line  of  sight  has  an  inclina- 
tion of  one-tenth.  (Height  of  the  observation  station  is  one- 
tenth  of  the  distance  to  the  point  observed.) 

From  a balloon  wdiose  altitude  is  4,200  feet  and  which  is 
placed  4 miles  from  the  hostile  lines,  one  sees  territory  com- 
prised between  this  line  and  one  parallel  to  it,  and  8 miles  from  a 
point  on  the  ground  below  the  balloon  with  a line  of  sight  whose 
inclination  is  between  1/5  and  1/10.  This  terrain  is  very  easily 
observed,  and  in  ordinary  weather  it  may  be  said  that  the  zone 
of  very  good  observation  extends  from  the  hostile  first  line  to  a 
distance  of  or  41  miles  beyond  it.  Generally,  by  increasing 
the  altitude  v/e  increase  the  depth  of  the  zone  of  good  visibility. 

The  balloon  should  usually  be  elevated  as  mudi  as  possible; 
only  occasionally,  because  of  atmospheric  conditions,  should  it 
maintain  a low  altitude ; as  a rule,  ascensions  should  be  to  an 
altitude  of  at  least  2,300  feet,  because  of  the  possible  resultant 
danger  from  time-fuse  fire  at  lower  altitudes. 

Note. — It  may  be  stated  that  while  the  IT  balloon  will  carry  a 
single  observer  to  a considerable  altitude,  it  will  not  take  two 
observers  with  their  instruments  and  parachutes  as  high  as 
3,000  feet.  The  same  applies  to  the  900-meter  (31,500  cubic 
feet)  balloon. 

Moreover,  when  there  are  two  observers  in  the  car  their 
shifting  causes  a rearing  motion  in  the  balloon,  with  the  result 
that  the  tension  is  decidedly  greater  than  when  only  one  ob- 
server is  carried.  However,  the  balloon  will  carry  two  observers 
above  3,000  feet. 

Attack  by  airplanes. — Hostile  airplanes  attack  balloons  by 
bombing  or  by  fire  with  incendiary  bullets  or  by  throwing  incen- 
diary grenades. 

The  bombing  occurs  only  at  relative  high  altitudes  and  is  to  be 
considered  as  only  relatively  dangerous. 
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The  firing  and  throwing  of  bombs  is  done  from  airplanes 
which  dive  at  the  balloon,  and  is  usually  attempted  when  low, 
isolated,  and  slow-moving  clouds  permit  these  airplanes  to  ap- 
proach without  being  seen  from  the  earth. 

A lookout  is  maintained  whose  duty  is  to  announce  the  pres- 
ence of  hostile  airplanes  in  time  to  permit  of  opening  fire  with 
machine  guns  of  the  company  on  those  which  are  directed 
toward  or  are  attacking  the  balloon.  The  observer  is  also  armed. 

The  action  of  airplanes  may  be  combined  with  the  fire  of  the 
hostile  batteries.  This  maneuver  has  for  its  object  the  forced 
descent  of  the  balloon,  with  a view  to  catching  it  under  gunfire 
during  the  latter  part  of  the  descent.  In  this  case  the  balloon 
should  be  withdrawn  and  lowered ; but  this  maneuver  is  incon- 
venient, as  it  momentarily  breaks  the  telephonic  communication 
with  the  batteries  or  headquarters. 

SERVICES  WHICH  MAY  BE  EXPECTED  FROM  THE 
BALLOON. 

The  mission  of  the  balloon  is  at  once  a mission  of  surveillance 
of  the  field  of  battle  and  of  observation  of  fire. 

GENERAL  SURVEILLANCE. 

Terrain,  troops,  convoys. — The  observer  in  the  balloon  con- 
tinually reconnoiters  the  terrain  and  reports  any  modification 
made  by  the  enemy  in  the  defensive  organizations,  and  likewise 
movements  of  troops,  trains,  or  convoys  which  are  not  hidden 
from  view. 

As  he  is  directly  connected  with  the  telephone  system  on  the 
ground,  he  is  a permanent  source  of  information  to  the  com- 
mander on  the  movements  observed,  their  importance,  and  their 
duration. 

Activity  of  the  hostile  artillery. — A trained  observer  whose 
section  does  not  exceed  30°  may  exercise  a very  efficacious 
surveillance  on  the  activity  of  the  hostile  artillery.  All  German 
fire  may  be  observed  by  the  flashes  or  smoke.  The  observer  in 
a balloon  who  sees  a piece  fire  should  seek  to  determine  the 
corresponding  point  of  fall.  A trained  observer  would  submit 
the  data  on  the  subject  thus : 

German  battery  situated  (located  by  coordinates),  having 
guns,  caliber , is  firing  on  such  and  such  French  (Brit- 
ish or  American)  position. 
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Particular  surveillance  during  the  course  of  an  action. — Dur- 
ing the  course  of  an  action  an  observer  who  knows  his  sector 
thoroughly  may  furnish  the  commanding  officer  with  the  most 
valuable  information  concerning  friendly  and  hostile  troops. 

He  should  signal  the  positions  and  shiftings  of  these  troops, 
either  by  direct  observations,  if  the  nature  of  the  terrain  and 
the  atmospheric  conditions  are  favorable,  or  by  conventional 
signals,  Ruggieri  pots,  or  rockets,  which  he  should  understand 
perfectly.  This  role  is  most  important,  and  its  success  may  be 
greatly  facilitated  by  proper  information  to  the  pilot  of  the 
hour  and  disposition  for  attack,  etc. 

Opening  barrage  fire. — Rapidity  of  execution  being  essential  to 
the  success  of  barrage  lire,  the  balloon  may  be  utilized  under 
the  order  of  the  commanding  officer  to  warn  the  batteries,  or 
to  transmit  the  order  to  begin  this  kind  of  fire,  by  signals 
plainly  visible  to  all — by  day,  by  signal  flags  ; by  night,  by  search- 
light signals. 

Again,  the  observers  in  the  balloon  may  be  utilized  to  keep 
the  commanding  officer  and  the  artillery  informed  of  the  enemy’s 
preparations  for  attack.  He  should  report  signals  of  the  enemy 
requesting  the  extension  of  the  fire  (behind  our  lines),  the  ex- 
tension of  hostile  fire  into  our  lines ; after  a violent  preparatory 
fire,  signals  of  friendly  infantry  demanding  our  own  barrage 
fire.  In  certain  conditions  where  these  latter  signals  are  not 
plainly  visible,  or  where  prompt  intervention  is  absolutely  neces- 
sary, he  may  be  authorized  to  give  on  his  own  responsibility  the 
signal  to  open  the  barrage  fire. 

OBSERVATION  OF  FIRE. 

The  observers  in  the  balloon  may  assist  with  efficacy  in  the 
precise  regulations  of  fire  in  their  zone  of  good  visibility,  zone 
of  4 miles  in  rear  of  the  hostile  line.  Due  to  their  relative  im- 
mobility, they  should  very  easily  observe  the  fire  shot  by  shot, 
and  so  assist  in  a systematic  demolition.  They  control  the 
salvo  fire  by  determining  the  different  points  of  fall  in  the  same 
order  as  the  shots  were  fired. 

By  supplying  two  balloons  which  are  in  telephonic  communica- 
tion with  each  other,  vre  may  develop  a bilateral  system  of 
observation. 

It  is  well  generally  to  use  the  balloon  for  the  regulation  of 
fire  and  the  airplane  to  observe  the  effects  of  fire  of  precision. 
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But  the  balloon  may  be  utilized  to  follow  the  whole  course  of 
a demolition. 

When  a great  many  balloons  are  used  these  are  never  very 
far  from  their  batteries  and  observe  the  fire  with  relation  to  the 
line:  Friendly  battery,  objective.  The  battery  should  not  be 
disturbed  if  the  line  balloon  objective  is  constantly  changing, 
since  the  windlass  is  shifting,  and  in  light  winds  the  cable  forms 
a catenary  arch,  on  one  end  of  which  the  balloon  shifts  about, 
so  that  the  target  is  observed  from  different  directions. 

OPERATION  OF  AERO  STATION  IN  A SECTOR. 

1.  During  the  preparation, — The  preparation  of  an  offensive 
necessitates  an  increase  in  the  number  of  aerial  observers  in 
the  designated  sectors.  Special  effort  is  made  to  avoid  attract' 
ing  the  attention  of  the  enemy,  so  while  the  units  are  engaged 
in  preparation  for  service,  being  infiated  or  located  in  a masked 
camp,  no  more  than  the  usual  number  of  balloons  is  authorized 
to  ascend. 

The  various  companies  maneuver  to  the  places  assigned  them, 
either  by  day  or  night,  and  occupy  the  fixed  points  of  ascen- 
sion without  delay. 

When  the  commanding  officer  deems  the  time  suitable,  the 
new  balloons  are  sent  up  simultaneously  or  progressively.  The 
divisional  balloons  observe  the  fire  of  divisional  artillery  (field 
and  heavy  howitzers).  They  assist  in  the  general  surveillance 
of  the  sector,  but  more  particularly  observe  the  front  of  the 
division  and  the  zone  of  action  of  the  divisional  artillery. 

The  balloons  attached  to  the  heavy  artillery  are  occupied  in 
observing  the  fire  of  counter  batteries,  or  fire  of  demolition  on 
those  hostile  batteries  whose  emplacements  are  visible,  and 
against  the  works  of  the  second  line  which  escape  the  fire  of 
the  field  and  siege  artillery.  They  participate  in  the  general 
surveillance  of  the  sector,  and  more  particularly  of  the  zone  of 
action  of  the  artillery  to  which  they  are  attached. 

Certain  balloons  may  be  especially  charged  with  special  sur- 
veillance for  the  army  of  the  space  behind  the  hostile  front 
(to  observe  trains,  convoys,  troops,  balloons,  etc.). 

2.  Durmg  the  attack. — At  the  moment  of  the  attack  the  divi- 
sional balloons  observe  the  German  batteries  whose  position  has 
been  revealed  and  report  them  to  the  divisional  and  heavy  artil- 
lery. They  follow  the  shiftings  of  the  infantry  and  signal  to  the 
commanding  officer  the  position  of  the  French  line,  and  later 
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the  assembling  and  movements  of  the  enemy.  In  addition  to 
other  duties  demanded  of  them,  they  observe  the  fire  against 
objectives  in  the  second  line.  The  balloons  of  the  heavy  ar- 
tillery are  especially  charged  with  surveillance  of  the  enemy’s 
batteries  which  are  in  action  and  regulate  the  fire  of  the  counter 
batteries  if  necessary. 

3.  Forward  movement. — The  balloons  advance  by  bounds  in 
liaison  with  the  infantry  and  maintain  telephonic  communi- 
cation as  they  progress. 

In  case  of  pursuit  and  unless  there  are  orders  to  the  contrary, 
each  balloon  company  moves  with  the  unit  to  which  it  is  at- 
tached ; the  divisional  companies  move  with  the  division ; the 
companies  attached  to  the  heavy  artillery,  marching  or  resting, 
maintain  their  places  with  their  artillery. 

ORGANIZATION  OF  THE  TELEPHONE  SERVICE. 

In  order  that  the  balloon  service  may  function  to  the  best 
advantage,  it  is  necessary  that  permanent  telephonic  communi- 
cation be  maintained  between  it  and  headquarters  and  the 
artillery. 

These  communications  are  established  on  the  following  prin- 
ciples : 

The  observer  in  the  balloon  should  be  directly  connected  with 
the  battery  which  is  firing.  Conversation  between  the  ob- 
server and  the  battery  commander  should  not  be  interrupted 
for  an  instant  while  the  adjustment  of  fire  is  in  progress.  With 
this  in  view,  the  telephone  system  is  organized  as  follows : 

1.  A single  line  connects  the  balloon  car  to  the  wagon  or 
truck  on  which  is  the  telephone  switchboard.  (One  line  for 
the  transmission  of  orders  concerning  balloon  maneuvers  is 
run  directly  from  this  truck  to  the  windlass. ) 

2.  A double  line  from  the  telephone  wagon  to  the  Air  Service 
Central.  (For  transmission  of  data  from  balloon.)  One  line 
is  for  the  regulation  of  fire,  one  for  conversation. 

3.  Double  lines  are  run  from  the  Air  Service  Central  to  the 
various  artillery  command  posts,  divisional  artillery,  heavy 
artillery  of  the  sector,  etc.  Single  lines  connect  the  Air  Service 
Central  with  the  command  post  of  the  army  corps  and  the 
command  post  of  the  artillery  of  the  sector.  In  certain  armies 
the  Air  Service  Centrals  are  replaced  by  Centraux  de  Nappes. 

These  Nappes  constitute  a general  system  serving  headquar- 
ters, the  artillery,  and  the  aeronautical  service.  The  balloon 
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service  has  in  this  system  two  lines  for  the  balloons  to  the 
artillery  and  one  for  the  balloons  to  the  commanding  officer. 
So  far  as  possible,  each  balloon  is  connected  to  a minimum  of 
two  centrals. 

4.  Double  lines  are  provided  in  the  artillery  system  for  con- 
necting each  command  post  to  each  artillery  command  and 
each  of  these  to  each  battalion. 


Windlass  Q 


Special  System 

AND 

Emergency  System 


Telephone  Wa^on  or  Booth 

Hi^h  T>owered  heavy  arfilfery 

~A.  L . V.F.  Heavy  railroad  art  y 
~ Reserve  Group 


Trench  Artillery 


ADpDe 


AD,  Field  Artillery 


5.  A double  line  is  run  between  the  Air  Service  Centrals  of 
adjoining  sectors  (for  combined  regulation  of  tire  and  exchange 
of  data  collected). 

The  double  line  has  always  one  free  wire  which  runs  directly 
from  the  car  to  the  battalion.  This  is  called  the  “ wire  for  regu- 
lation.” The  second,  called  the  “ conversation  line,”  is  for  the 
purpose  of  transmitting  to  the  artillery  command  data  gathered 
by  the  observer  (batteries  revealed,  movements  of  troops,  of 
convoys,  etc.),  without  interfering  with  the  regulation  of  fire. 
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Each  company  establishes  a special  system  consisting  of  lines 
from  their  telephone  wagon  or  booth  to  certain  particular  group- 
ings. (Counter  batteries,  A.  L.  V.  F.,  A.  L.  G.  P.,  etc.) 

6.  A reserve  system  consisting  of  the  lines  run  direct  from 
their  telephone  wagon  or  booth  to  the  units  which  utilize  the 
balloon. 

These  lines  relieve  the  pressure  of  service  on  the  Air  Service 
Central  and  obviate  the  possibility  of  sudden  interruption  of 
communication  in  the  central  system.  They  are  established  and 
used  as  long  as  possible  while  installation  lasts. 

In  general,  it  is  desirable  to  connect  the  company  central  by 
direct  lines  to  the  heavy  artillery  battalions,  but,  as  the  lines 
Joining  their  central  to  the  groups  of  field  artillery  are  frequently 
cut,  it  is  preferable  to  connect  those  larger  groups  to  these  bat- 
talions. In  this  case  the  maintenance  of  the  line  between  the 
larger  and  smaller  groups  is  the  work  of  the  artillery. 

The  balloon  companies  are  charged  with  the  laying  of  the  line 
to  their  telephone  wagon  and  the  lines  in  their  own  special  and 
reserve  systems.  The  rest  of  the  lines  are  run  by  the  army 
telegraph  service  (system  joining  the  aero  central)  or  by  the 
artillery  (system  for  fire  control). 

ARRANGEMENTS  FOR  AN  ATTACK. 

During  the  period  of  preparation  for  an  attack  the  telegraphic 
service  constructs,  in  anticipation  of  an  advance,  new  centrals 
much  nearer  the  lines.  These  are  all  for  the  purpose  of  estab- 
lishing communication  with  the  new  command  post  provided 
for  the  artillery  command. 

For  its  part,  the  balloon  company  should  decide  on  an  itin- 
erary which  will  enable  it  quickly  to  establish  communication 
with  the  new  system,  without  losing  touch  with  the  old. 

During  the  advance  it  should  cut  in  on  the  lines  at  points 
which  will  keep  it  constantly  in  communication  with  the  new 
central  by  its  forward  line  and  with  the  old  central  by  its  rear 
line ; or,  in  other  words,  by  one  line  with  the  units  which  have 
advanced;  by  the  other  with  those,  which  for  the  time  being,, 
maintain  their  relative  position. 


Chapter  II. 

FUNCTIONING  OF  THE  SERVICE  OF  OBSERVATION. 

I.  GENERAL  PRINCIPLES  OF  OBSERVATION. 

A.  Orientation  in  the  car, — ^^Vhen  the  observer  makes  his  first 
ascent  in  a sector  he  should  devote  the  first  hours  he  spends  in 
the  car  solely  to  orienting  himself. 

To  orient  one’s  self  means  to  search  for,  on  the  ground,  well 
defined  and  characteristic  reference  points  which  strike  the  eye 
and  may  be  used  at  later  ascensions  for  picking  up  instantly  the 
different  regions  of  the  sector.  Reference  points  consist  of 
points  or  lines  which  are  easily  identified,  such  as  readily  ap- 
parent crossroads,  woods  of  a geometrical  form,  villages,  build- 
ings of  large  dimensions,  isolated  farms,  regularly  laid  out 
gardens  or  parks,  streams,  roads,  hedges,  lines  of  trees,  rail- 
roads, etc.  Points  at  the  longer  range  should  be  selected  for  use 
when  there  is  good  visibility  and  points  in  the  immediate  neigh- 
borhood of  the  line  for  hazy  days  when  observation  is  limited. 

The  work  of  orientation  is  always  difficult  in  a new  sector 
and  especially  in  those  regions  which  have  a generally  uniform 
appearance.  It  soon  becomes  instinctive  for  an  experienced 
observer. 

B.  Knowledge  of  the  terrain, — The  work  of  orientation  is  fol- 
lowed with  a complete  study  of  the  terrain.  This  is  first  made 
on  the  ground  with  a map  (map  to  scale  of  1/50000,  battle  map 
to  the  scale  of  1/20000)  then  completed  in  the  car  by  a compara- 
tive examination  with  the  map,  with  photographs  and  with  the 
ground.  As  a final  means,  airplane  flights  give  the  observer  an 
exact  knowledge  of  the  defiladed  zones  as  seen  from  different 
angles. 

This  study  of  the  terrain  should  be  carried  on  methodically  in 
the  following  manner: 

{a)  In  the  first  place,  find  the  plainly  visible  lines  on  the 
terrain  whose  trace  on  the  map  may  be  considered  as  exact. 
These  lines  constitute  a triangulation  which  will  aid  in  locating 
interesting  Isolated  points. 

(5)  In  the  second  place,  determine  exactly  the  location  of 
German  batteries  which  are  plotted  on  the  battle  map,  the 
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French  batteries,  the  first  French  or  German  lines,  more  particu- 
larly at  the  points  where  previous  combats  have  brought  them 
close  together  and  even  confused  them. 

(c)  Determine  by  the  trace  numerous  hilly  profiles  of  the 
regions  visible  from  the  balloon  at  different  altitudes  (2,500  feet, 
3,500  feet,  4,000  feet) . The  object  of  this.work  is  first  to  establish 
the  map  of  the  zones  defiladed  from  the  balloon,  copy  of  which 
should  be  sent  to  headquarters  and  to  the  artillery  for  the  pur- 
pose of  dividing  up  the  duties  between  observers  on  the  ground, 
in  balloons,  and  in  airplanes,  and  secondly  to  make  a close  exami- 
nation of  the  nature  of  the  ground. 

By  completing  this  last  work  by  perspective  study  of  certain 
regions,  where  the  apparent  deformations  of  the  line  appear 
particularly  interesting  and  by  airplane  reconnaissance,  the  ob- 
server may  acquire  a perfect  knowledge  of  his  sector. 

This  knowledge  should  enable  him  to  identify  immediately 
an  enemy  battery  seen  in  action,  to  easily  pick  up  on  the  ground 
emplacements  of  friendly  batteries  whose  fire  he  has  to  observe ; 
to  avoid  all  errors  in  regulating  fire  directed  against  enemy 
trenches. 

C.  Transmission  of  information. — ^When  the  observer  has  ob- 
tained information  with  his  own  eyes  he  should  first  verify  it, 
then  fix  it  in  his  mind.  Next,  either  mentally  or  in  writing,  he 
prepares  it  for  transmission.  This  preparation  should  be  made 
without  haste,  bearing  in  mind  that  moments  given  to  reflection 
at  this  particular  time  will  prove  an  economy  of  time,  since  it 
will  result  in  simplifying  the  reading  and  consequently  the  inter- 
pretation of  the  information  when  it  arrives. 

When  the  working  is  ready  to  transmit  it  should  be  unvar- 
nished, simple,  clear,  accurate,  and  precise. 

Unvarnished. — ^As  a general  rule  reports  rendered  should  be 
unvarnished — that  is,  only  what  is  actually  seen  should  be 
mentioned  to  the  exclusion  of  all  personal  interpretation  of  the 
observer.  This  applies  particularly  to  the  observation  of  ar- 
tillery fire.  If  in  exceptional  cases  the  observer  thinks  he  can 
draw  interesting  conclusions  from  the  facts  he  has  observed,  he 
should  then  very  carefully  separate  in  his  report  what  he  has 
actually  seen  from  the  interpretation  he  puts  upon  it.  More- 
over, he  should  indicate  clearly  the  reason  for  his  interpretation. 

Simple. — Simple  wording  means  short  sentences  not  intended 
for  effect  and  employing  usual  language  used  in  the  service  to 
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which  it  is  addressed.  All  special  military  vocabularies  should 
be  familiar  to  the  observer,  especially  technical  artillery  vo- 
cabulary. 

Clear. — A clear  text  is  one  containing  no  sentences  which  may 
be  ambiguous  and  one  easy  to  read  and  interpret.  The  observer 
must  remember  that  the  one  to  whom  he  is  transmitting  infor- 
mation has  not  seen  what  he  is  talking  about. 

Precise. — In  a precise  message  the  words  are  weighed,  used 
in  their  exact  meaning,  limitation,  and  import.  In  order  that 
preciseness  should  not  lead  to  the  use  of  long  definitions,  which 
would  interfere  with  the  rapidity  of  transmission,  schemes  have 
been  adopted  which  simplify  a message ; for  example,  the  loca- 
tion of  an  objective  is  indicated  by  a system  of  coordinates  by 
means  of  which  the  position  may  be  defined  simply  by  two 
numbers.^ 

Complete  text. — A text  is  complete  if  all  the  different  points 
of  view  from  which  information  may  be  looked  at  have  been 
examined ; for  instance,  in  information  relative  to  the  movement 
of  troops  the  observer  should  mention  the  kind  of  troops,  the 
formation,  the  strength,  the  route  followed,  the  direction  of 
march,  the  time  they  passed  a given  point. 

Note. — The  company  commander  should  exercise  constant  over- 
sight in  the  transmission  of  information.  This  is  particularly 
important  in  tactical  information,  station  and  movements  of 
friendly  and  enemy  infantry,  indications  of  attack,  etc.,  on  ac- 
count of  the  serious  consequences  that  may  result  in  an  error 
of  transmission  of  information  of  this  character. 

D.  Observation  material. — The  observer  has  in  the  car : 

First.  A rolling  map  board  with  the  battle  map  of  the  sector 
pasted  on  the  cloth. 

Second.  A pocket  containing  papers  designated  later. 

Third.  Three  pairs  of  field  glasses,  one  a 6 to  8 power,  one  a 
12  to  16  power,  one  an  8 power  with  micrometric  divisions. 

In  orientation  and  in  observing  fire  the  6 to  8 power  glass 
is  used  for  a detailed  study  of  the  terrain ; for  demolition  fire 
the  12  or  16  power  glass  is  used. 

Fourth.  A searchlight  or  a panel  for  signaling  to  the  infantry. 

^ Instructions  of  the  19th  of  January,  1916,  in  the  use  of  aerial  ob- 
servation in  connection  with  artillery.  Index  1 : Rules  for  the  designa- 
tion of  emplacement  of  objectives. 
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II.  DUTIES  OF  THE  OBSERVER  IN  THE  CAR. 

In  addition  to  special  missions  to  which  he  may  be  assigned, 
as  explained  hereafter,  the  observer  should  always  exercise  ini- 
tiative in  reporting  all  the  interesting  facts  that  he  may  observe. 
In  case  the  mission  with  which  he  is  charged  or  the  condition 
of  visibility  do  not  permit  him  to  entirely  complete  the  observa- 
tion begun  he  so  informs  other  aircraft  (balloons  and  airplanes) 
which  can  complete  the  information  that  he  was  to  secure.^ 

A.  General  observation. — An  observer  detailed  to  watch  a sec- 
tor is  required  to  report  all  signs  of  the  enemy,  whether  these 
signs  are  indicated  by : 

(a)  Activities  of  his  artillery. 

(&)  Movements  of  supply  trains  on  the  roads  or  trails,  move- 
ments of  trains  on  distant  roads,  movements  of  troops,  whether 
concentrating  or  moving  from  one  place  to  another. 

(c)  The  construction  of  new  works,  lines  of  parallels,  connect- 
ing trenches  or  shelters,  bridges,  foot  bridges. 

(d)  Activity  of  enemy  balloons. 

Activity  of  the  enemy  artillery. — ^As  soon  as  enemy  battery 
opens  fire  it  is  revealed  by  the  burst  of  its  shells  and  by  the 
flash  of  the  discharge.  The  nature  of  the  bursts  and  the  char- 
acter of  the  flashes  enable  a trained  observer  to  determine  the 
caliber — large,  medium,  small.  By  measuring  the  time  between 
the  discharge  and  the  burst  the  observer  can  identify  batteries 
which  are  firing  on  a given  point ; also  the  distinction  between 
false  batteries,  which  show  the  flash  but  no  corresponding  burst. 
As  soon  as  the  observer  sees  a German  battery  unmasked  he 
should  endeavor  to  locate  its  position,  the  number  of  pieces,  the 
point  on  which  it  is  firing,  and  its  caliber. 

Position. — Generally  the  flash  is  plainly  seen;  that  is,  the 
observer  sees  the  flame  at  the  muzzle  of  the  gun.  In  this  case 
the  battery  is  readily  located  with  respect  to  the  surrounding 
terrain.  This  is  marked  on  the  battle  map,  either  by  tracing 
the  front  of  the  battery  or  of  each  individual  piece,  if  the  space 
between  them  is  large.  Position  of  the  battery  is  generally 
given  by  the  coordinates  of  its  central  point.  It  is  well  to 
locate  it  more  definitely,  if  possible,  by  giving  the  coordinates 
of  the  flank  pieces. 


1 If,  for  example,  a balloon  observes  movements  of  troops  in  the  edge 
of  a wood  or  sees  flashes  behind  a crest  he  warns  the  airplane  group 
which  observes  for  troops  or  the  location  of  the  battery  reported  in 
action. 
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In  some  particular  cases  the  flashes  are  seen  behind  a screen, 
edge  of  a woods,  behind  the  crest  of  a hill  with  a steep  slope  on 
the  far  side,  etc.  In  this  case  the  observer  fixes  the  alignment 
on  which  he  saw  the  flashes.  When  this  alignment  is  marked 
on  the  map  it  indicates  the  region  in  which  the  corresponding 
gun  may  be  approximately  located.  In  a country  which  is  per- 
fectly known  and  whose  battle  map  has  been  perfected,  the  zone 
of  uncertainty  is  extremely  reduced.  Moreover,  to  locate  exactly 
the  position  of  a masked  battery  requires  the  combined  use  of 
several  balloons.  The  information  obtained  in  one  sector  is 
communicated  as  rapidly  as  possible  to  the  two  neighboring 
sectors  over  the  line  of  intercommunication.  Telephonic  com- 
munication is  established  from  one  car  to  the  other,  and  a series 
of  simultaneous  observations  is  carried  out.  By  intersection 
the  alignments  determined  in  the  course  of  these  special  obser- 
vations give  the  position  sought. 

Number  of  pieces. — The  number  of  flashes  and  the  number  of 
bursts  indicate  the  number  of  pieces.  When  the  pieces  fire  at 
long  intervals  and  the  corresponding  bursts  can  not  be  identified 
a prolonged  observation  is  required  to  determine  the  number. 
It  should  be  noticed  that  a variation  in  position  of  150  to  300 
feet,  which  may  be  made  by  one  observer  in  two  consecutive 
observations,  generally  comes  from  the  fact  that  this  observer 
identified  the  battery  first  by  one  of  its  pieces,  then  by  a dif- 
ferent one. 

Point  on  tuhicJi  battery  is  firing, — The  location  of  the  objec- 
tives on  which  the  enemy  batteries  are  firing  by  using  the  con- 
nection between  the  flashes  and  bursts  is  easily  obtained  when 
the  number  of  batteries  in  action  is  small  or  local.  It  becomes 
impossible,  or  very  difficult,  when  the  enemy  releases  a general 
fire  or  executes  simultaneous  fire.  Now,  it  is  just  at  these 
critical  moments  that  the  artillery  needs  to  be  informed  as  to 
the  identity  of  the  batteries  whose  fire  they  must  neutralize 
first.  As  a result  methodical  and  continuous  study  must  be 
made  in  advance  of  the  connection  between  known  enemy  bat- 
teries and  the  points  that  they  generally  select  as  objectives. 

Caliber. — The  observer  determines  the  caliber  by  the  nature 
of  the  flash  and  bursts.  It  should  be  noticed  that  great  prudence 
should  be  exercised  in  indicating  caliber.  Unless  certain  of  his 
information  the  observer  should  simply  say  large,  medium,  or 
small  caliber. 
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With  the  ordinary  caliber  pieces  experience  has  resulted  in 
the  following  rules : ^ 

Guns  of  77-centimeter  caliber  are  recognized  by  their  short 
and  bluish  burst ; 150-centimeter  howitzers  by  a redder  burst 
and  a vertical  projection  of  a light  column  of  bluish  smoke; 
150  and  210  centimeter  mortars  are  very  readily  recognized  by 
the  red  flashes,  accompanied  by  yellow  smoke.  The  flash  and 
smoke  are  more  intense  for  the  210’s.  Thirteen-centimeter  guns 
always  show  a very  vivid  light,  more  intense  than  that  of  the 
pieces  mentioned  above. 

B.  Movements  of  convoys. — Convoys  on  roads  or  trails  indi- 
cate either  regular  provision  trains  or  special  supply  trains 
(munitions)  during  the  course  of  an  action  or  the  transporta- 
tion of  troops. 

Regular  daily  convoys  are  rather  difficult  to  discover  on  ac- 
count of  the  precautions  the  enemy  takes  for  masking  them. 
They  are  finally  discovered  by  watching  constantly  and  atten- 
tively all  the  points  they  are  obliged  to  pass. 

On  the  other  hand,  during  combat  the  observer  has  no  diffi- 
culty at  all  in  locating  munition  supply  trains.  These  convoys 
move  in  the  open  and  take  no  special  precautions  since  their 
only  object  is  to  bring  up  their  munitions  as  rapidly  as  pos- 
sible. 

Convoys  of  troops  are  easily  seen  on  account  of  their  size 
which  renders  all  efforts  to  hide  them  of  no  value.  In  dry 
weather  the  dust  thrown  up  attracts  the  trained  observer’s 
attention  and  enables  him  to  locate  vehicles  at  long  distances. 

In  giving  information  of  a convoy,  the  observer  should  always 
mention  the  nature  of  the  vehicles  (automobile  trucks  or  horse 
vehicles),  their  number,  route  followed,  and  direction  of  march, 
the  time  of  passing  certain  points. 

Movements  of  trains. — Regular  movements  of  trains  are  per- 
fectly well  known  to  an  observer,  who  has  been  going  up  some 
time  in  a given  sector.  He  knows  the  hours  at  which  they  pass 
the  principal  stations  as  well  as  the  length  of  time  they  remain 
in  these  stations. 

Information  concerning  the  regular  movement  of  trains 
should  not  be  neglected,  for  it  is  a guarantee  that  no  particu- 
lar movement  is  being  prepared  in  that  section.  Arrivals,  de- 
partures, or  abnormal  passing  of  trains  constitute,  on  the  con- 

1 Instruction  of  the  20th  of  November,  1915,  on  the  use  of  heavy 
artillery.  Annexes  and  appendix,  page  40. 


FIELD  SEEVICE  MANUAL  FOE  BALLOON  COMPANIES.  27 


trary,  positive  indication  of  a relief  movement,  of  reinforce- 
ments or  of  a retreat.  Movements  noticed  in  front  of  an  army 
are  compared  with  those  in  front  of  the  neighboring  armies. 
Headquarters  can  gain  valuable  information  from  these  com- 
bined reports. 

As  soon  as  the  observer  notices  anything  unusual  in  the  daily 
movement  of  trains  he  should  not  lose  sight  of  the  railroad  and 
should  carefully  note  every  train  he  sees  pass.  The  following 
information  relative  to  trains  should  be  given : 

“At  such  an  hour  a train  B with  N cars  on  such  and  such  a 
line  moved  from  such  and  such  a station  to  such  and  such  a 
station.” 

“At  such  and  such  an  liour  the  train  B stopped  at  station 

(or  went  through  station  without  stopping).” 

“At  such  and  such  an  hour  the  same  train  B passed  at  such 
and  such  a point,  the  train  E coming  from  the  opposite  direc- 
tion and  reported  elsewhere.” 

A.  Movements  of  Troops. 

Daily  movements. — Every  day  in  each  sector  troops  are  being 
relieved  and  supplies  are  being  sent  up.  These  movements  gen- 
erally are  made  on  hidden  roads  running  through  deep  cuts 
perpendicular  to  the  line.  In  this  case  it  is  difficult  to  discover 
them.  However,  it  sometimes  happens  that  troops  prefer  to 
march  across  open  ground  so  as  to  cut  down  the  distance  or 
avoid  ditches  and  difficult  marching  through  meadows  or  en- 
cumbered trenches.  They  are  especially  likely  to  do  this  if 
they  are  not  watched,  in  which  case  they  come  to  count  on  the 
enemy  aerial  observer’s  lack  of  vigilance.  The  vigilant  observer 
does  not  fail  to  see  these  movements  and  reports  them  at  once, 
indicating  their  importance  and  their  passage  at  given  points. 

Movements  of  concentration  and  movements  during  combat. — 
Concentration  movements  and  movements  of  troops  assume  great 
importance  during  combat.  Any  troops  seen  and  reported  may 
be  fired  upon  at  once.  Their  fighting  value  may  thus  be  annulled 
even  before  they  are  engaged.  It  is  readily  understood,  there- 
fore, how  important  it  is  to  observe  the  terrain  from  this  point 
of  view.  The  observer  should  endeavor  to  estimate  the  strength 
of  the  troops  he  sees,  the  route  they  follow,  and  their  rate  of 
march. 

Movements  of  large  bodies. — Any  frontal  attack  necessitates 
calling  up  the  reserve  and  if  it  arrives  during  daylight  it  can 
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not  escape  the  surveillance  of  the  observer.  Reinforcements  are 
brought  up  either  by  railroad,  which  entails  unusual  movements 
of  trains,  or  by  automobile  trucks  (convoys),  or  in  columns 
divided  up  among  all  the  roads  and  trails  available.  In  order 
that  headquarters  may  act  and  concentrate  all  available  artillery 
fire  on  these  columns,  it  must  be  able  to  follow  their  movements 
step  by  step  and  minute  by  minute ; it  must  know  in  particular 
the  exact  instant  at  which  they  converge  on  obligatory  crossings. 
The  observer  with  a reliable  and  rapid  grasp  of  the  situation, 
who  knows  his  terrain  well,  can  not  only  follow  all  these  move- 
ments without  difficulty  but,  in  certain  cases,  can  even  foresee 
their  itinerary  and  thus  enable  headquarters  to  take  all  the 
necessary  steps  above  noted. 

C.  New  works. — New  works  thrown  up  by  the  enemy  are  seen 
perfectly  by  the  observer  if  they  are  not  more  than  5 or  6 miles 
from  the  balloon.  Their  state  of  advancement  may  be  followed 
in  detail  and  drawn  in  on  the  battle  map.  By  continually  ob- 
serving these  works,  the  rapidity  of  execution  may  be  reported. 
From  this  headquarters  can  draw  deductions  concerning  the 
position  of  the  enemy,  and  in  particular  the  aim  pursued,  whether 
reinforcing  a line  or  increasing  the  communication  with  a view 
to  attack. 

D.  Enemy  balloons. — Enemy  balloons  in  the  air  should  always 
be  reported.  Headquarters  may  desire  to  know  the  number  of 
balloons,  the  hour  they  go  up,  and  the  hour  they  go  down.  The 
number  of  balloons  is  generally  a function  of  the  amount  of 
heavy  artillery,  and  any  reinforcement  of  guns  of  large  caliber, 
especially  mortars,  is  accompanied  or  preceded  by  the  arrival 
of  new  drachens. 

The  observer  has  no  means  of  locating  the  position  of  balloons 
in  the  air.  He  can  only  locate  them  in  a vertical  plane.  How- 
ever, he  can  report  their  height  exactly  by  rising  or  coming 
down  until  he  sees  them  projected  against  the  horizon.  At 
that  moment  he  is  at  the  same  height  as  they. 

Simultaneous  observation  from  two  balloons  gives  two  align- 
ments and  consequently  determines  the  position  of  the  drachen 
by  intersection.  It  is  preferable,  however,  to  execute  this  oper- 
ation on  the  ground  with  a theodolite. 

On  the  contrary,  a balloon  observer  can  fix  exactly  the  point 
where  a balloon  is  camped  and  the  point  where  the  winch  is  lo- 
cated. Prolonged  observation  enables  the  observer  to  watch 
the  descent  of  the  enemy  balloon,  its  movements  along  the 
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ground,  and  the  location  of  its  camping  place.  This  information 
is  particularly  interesting  to  the  artillery,  which  alone  is  able 
to  judge  when  it  is  opportune  to  open  fire  on  the  balloon. 

B.  Connection  With  the  Infantey.^ 

During  nn  offensive  or  defensive  action  and  in  favorable 
weather  the  trained  observer  follows  the  movements  of  the  In- 
fantry. He  may,  for  example,  report  the  start  of  the  successive 
assaulting  waves  and  their  progress,  or  report  at  a given  instant 
the  position  of  the  infantry  lines  on  the  terrain  after  each 
hound. 

In  clear  weather  on  bare  ground  free  from  smoke  the  ob- 
server sees  the  troops  themselves,  whether  they  are  immobile, 
sheltered  in  shallow  trenches  or  shell  holes,  or  moving  over 
open  ground. 

To  render  the  observation  more  efficient  it  is  very  useful  for 
the  observer  to  be  informed  of  the  plan  of  attack  and  for  him 
to  have  previously  arranged  with  the  infantry  signalmen.^ 

In  ordinary  weather  special  connecting  signals  are  the  only 
ones  that  can  be  seen. 

Plashes  and  smoke  from  Ruggeri  pots  can  be  seen  perfectly 
and  located  when  they  are  not  masked.  Rockets  are  plainly 
seen  but  can  only  be  located  at  their  starting  point  (the  trace 
of  the  German  rockets  is  very  plain)  or  else  at  their  point  of 
fall  where  luminous  balls  continue  to  burn  (French  rockets). 
Infantry  searchlights  and  panels  are  seen  at  a distance  of  4 
to  5 miles  and  under  varying  conditions  of  light.  They  may  be 
used  for  exchanging  previously  arranged  messages  between  the 
command  posts  of  the  advanced  line  and  the  balloon.  Informa- 
tion which  the  observes  obtain  relative  to  the  position  of  the 
infantry  is  transmitted  direct  to  the  division,  sector,  or  army 
headquarters,  depending  on  what  the  balloon  company  is  nor- 
mally assigned  to  or  the  special  mission  assigned  to  the  balloon. 
The  company  commander  should  take  particular  pains  to  see 
that  this  information  is  transmitted  judiciously,  as  its  value 

1 Provisional  regulations  of  April  17,  1916,  on  infantry  connection 
■with  airplane  and  captive  balloon. 

2 This  arrangement  should  be  practiced  by  signaling  from  the  bal- 
loon to  the  infantry  and  from  the  infantry  to  the  balloon  every  day. 
This  connection  is  kept  up  as  a rule,  in  daytime  -with  stiff  streamers  in 
the  hands  of  the  infantry  and  floating  streamers  in  the  balloon ; at 
night  with  searchlights  (0.24  for  the  infantry,  0.35  for  the  balloon). 
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varies  greatly,  depending  upon  whether  it  arrives  rapidly  or 
slowly  at  the  headquarters  which  is  to  take  advantage  of  it. 

C.  Observation  of  Fire. 

Previous  arrangements.— In  observing  fire  a complete  under- 
standing must  be  established  between  the  officer  directing  the 
fire  and  the  observer.  Confusion  and  loss  of  time  should  there- 
fore be  avoided.  Thanks  to  telephonic  communication  this  con- 
nection may  be  kept  up  to  the  instant  that  fire  is  opened.  It 
is  established  upon  the  following  basis : 

1.  Objectives. — The  commanding  officer  of  the  battery  indi- 
cates the  objective  upon  which  he  wishes  to  fire  and  the  point 
relative  to  which  he  desires  to  carry  out  his  ranging. 

The  observer  informs  him  whether  or  not  he  sees  the  objec- 
tive clearly,  and  especially  the  point  indicated  to  him. 

From  what  he  sees  he  determines  the  nature  of  the  enemy’s 
protection  and  in  particular  its  direction  relative  to  the  battery 
which  is  going  to  fire. 

2.  Line  of  observation. — The  location  of  the  line  “battery 
target,”  relative  to  the  line  “ balloon  target,”  indicates  what 
lines  of  observation  the  observer  should  take.  If  these  lines 
make  an  angle  less  than  30  degrees  the  observation  is  always 
with  relation  to  the  line  “ battery  target.”  If  the  angle  is 
greater  than  30  degrees,  corrections  are  made,  taking  for  de- 
parture the  line  “ balloon  target.”  In  this  case  the  coordinates 
of  the  balloon  are  transmitted  by  the  commanding  officer  of  the 
company  to  the  battery  commander. 

In  the  case  of  A.  L.  G.  P.  fire  (heavy  artillery)  the  long  range 
of  the  objectives  necessitates  using  the  line  “ balloon  target  ” 
as  the  line  of  observation  whenever  thisJline  makes  an  angle  of 
more  than  20  degrees  with  the  line  “ baftery  target.” 

3.  Kind  of  fire. — The  battery  commander  indicates  the  kind 
of  fire,  the  number  of  pieces  to  fire,  whether  the  fire  is  by  bat- 
tery or  by  piece,  the  nature  of  the  projectile,  the  kind  of  fuse, 
the  approximate  time  of  flight  of  the  projectile.  In  case  of 
fire  by  battery  or  by  piece  the  observer  asks  to  have  the  suc- 
cessive shots  spaced  at  least  five  seconds  apart  so  that  he  can 
identify  them. 

Observation  of  fire.^ — The  observer  prepares  his  battle  map 
by  tracing  the  lines  of  observation.  He  locates  two  points  on 

1 Instructions  of  Jan.  19,  1916,  on  the  use  of  aircraft  in  connection 
with  artillery. 
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the  ground  at  the  same  range  as  the  objective  and  measures 
the  angle  between  them  on  the  map  or  on  an  airplane  photo- 
graph. He  thus  has  a scale  of  comparison  for  estimating  errors 
in  azimuth. 

In  general  it  is  difficult  to  measure  errors  in  azimuth  on  ac- 
count of  the  error  which  may  result  from  the  obliquity  of  the 
visual  ray,  particularly  when  the  target  is  a distant  one  and 
hard  to  see  or  if  the  ground  is  irregular. 

On  account  of  the  dispersion,  it  is  useless  to  try  to  record  an 
error  in  direction  of  less  than  80  feet  or  more  than  300  feet  in 
the  range. 

As  soon  as  the  observer  is  ready  he  reports  to  the  battery 
that  he  is  “ Ready  to  observe.” 

As  each  salvo  or  shot  is  fired  the  following  communication 
takes  place  between  the  battery  and  the  observer : “ Ready  to 
fire,”  “ Ready  to  observe,”  “ Salvo  or  shot  fired.” 

As  soon  as  he  receives  the  warning,  “ Ready  to  fire,”  the 
observer  gets  the  objective  in  the  field  of  his  glasses,  sees  the 
projectile  strike  and  locates  the  point  of  fall.  He  locates  it  on 
the  map  and  at  once  reports  its  position  relative  to  the  lines 
of  observation  in  accordance  with  the  rules  already  given. 

Information  relative  to  the  direction  always  precedes  informa- 
tion relative  to  the  range.  Information  relative  to  the  amount 
of  error  in  azimuth  always  precedes  information  relative  to 
the  direction  of  the  error. 

Example : “ Three  hundred  feet  right ; six  hundred  feet  over.” 

As  a rule  figures  are  not  given  in  reporting  errors  in  range 
and  only  the  words  “ Over  ” or  “ Short  ” are  used. 

However,  -when  circumstances  are  such  that  the  errors  in 
range  can  be  measured  this  information  can  be  given;  for 
example,  when  the  artillery  asks  for  it,  when  the  heavy  artil- 
lery is  firing,  or  when  the  error  is  greater  than  600  feet. 

Errors  in  range  may  be  measured  in  multiples  of  300  feet ; in 
direction  they  may  be  in  multiples  of  80  feet. 

When  the  shot  is  plainly  abnormal,  the  observer  gives  the  co- 
ordinates of  the  point  of  fall. 

When  the  shot  falls  plainly  on  the  target  and  the  damage  is 
apparent — for  instance,  when  the  parapet  or  emplacement  is 
overturned  and  shelter  demolished,  etc. — he  announces  “ Hit.” 

In  case  he  can  not  determine  the  effect,  and  in  case  he  can 
not  report  the  shot  as  being  over  or  short,  he  reports,  according 
to  circumstances : “ Doubtful  ” or  “ Doubtful,  near  the  target.” 
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Wliei lever  during  lire  the  point  of  burst  of  a shot  is  not  seen, 
nlthoiigli  the  observer  was  in  a position  to  see  it,  he  announces 

Not  seen.” 

If  for  any  cause  the  observer  is  not  in  a position  to  observe 
at  the  moment  the  shot  strikes,  he  reports  “ Unobserved ; I was 
not  in  a position  to  see.” 

For  observations  to  be  carried  on  properly,  perfect  telephone 
communication  must  be  kept  up  between  the  observer  and  the 
battery.  There  should  be  no  relay  or  intermediary.  In  this 
way  delays  in  error  of  transmission  are  avoided. 

The  simultaneous  observation  of  fire  of  several  batteries 
should  only  be  undertaken  with  the  consent  of  the  group  com- 
mander. To  be  carried  out  correctly  the  officer  in  charge  of 
the  telephone  service  at  the  artillery  central,  if  the  batteries 
belong  to  different  groups,  or  to  the  group  central  if  the  bat- 
teries belong  to  the  same  group,  should  personally  take  charge 
and  maintain  discipline  on  the  conversation  and  give  proper 
connection  with  the  following  battery  as  soon  as  the  fire  of 
the  previous  one  has  been  observed.  The  undercommander 
should  assist  by  constantly  overseeing  the  telephone  conversa- 
tions and  its  observer  and  assuring  himself  that  they  are  prop- 
erly carried  on. 

In  any  event  the  observer  can  not  observe  the  fire  of  more 
than  three  batteries,  and  in  that  case  at  least  one  of  them  must 
be  a battery  of  large  caliber,  firing  slowly. 

III.  ORGANIZATION  OF  THE  SERVICE  OF  OBSERVATION  IN  THE 
COMPANY. 

Each  company  of  balloon  troops  has  one  officer  and  two  non- 
commissioned officers  rated  as  observers. 

In  addition  to  this,  the  units  receive  a certain  number  of  offi- 
cers and  noncommissioned  officers  assigned  from  the  artillery 
for  a period  of  at  least  three  months,  one  artillery  officer  and 
one  artillery  noncommissioned  officer  as  observer s."^  During 
their  detail  the  artillery  observers  are  classed  as  balloon  ob- 
servers as  soon  as  they  show  their  aptitude  for  the  service  of 
aerial  observation. 

In  addition,  whenever  circumstances  permit,  an  artillery  offi- 
cer in  each  army  corps  is  selected  for  training  in  balloon 
observation. 

1 To  facilitate  instruction  the  number  detailed  should  not  exceed  two 
per  company. 
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The  service  of  qualifying  observers  is  divided  up  so  as  to 
assure — 

1.  Service  of  observation  in  the  car. 

2.  Service  of  connection  vrith  the  firing  detachments  (groups 
of  artillery  batteries  and  infantry  units). 

3.  The  proper  rendering  of  reports  and  maintaining  connec- 
tion with  headquarters,  staff,  and  artillery. 

1.  Service  of  ohservation  in  the  car, — Tills  service  is  defined  in 
the  preceding  paragraph. 

2.  Service  of  connection  with  the  firing  detachments. — (Artil- 
lery groups  and  infantry  units.) 

{a)  In  conformance  with  instructions  which  he  receives  from 
his  company  commander,  the  day  after  an  ascension  the  ob- 
server goes  to  the  groups  of  batteries  with  which  he  worked  the 
day  before.  He  gives  them  the  results  obtained,  notes  down 
their  remarks,  and  endeavors  by  every  means  in  his  DOwer  to 
establish  a complete,  intimate,  and  reciprocal  understanding. 

(&)  Before  carrying  out  particular  missions,  such  as  regulat- 
ing important  fire  or  observing  infantry  during  an  attack,  the 
observer  should  have  a complete  understanding  with  the  others 
concerned  relative  to  the  conditions  under  which  these  missions 
are  to  be  executed. 

3.  Reports  and  connection  with  headquarters: 

A.  Reports. — During  his  tour  of  duty  in  making  reports  the 
observer  keeps  up  the  regular  reports  under  the  direction  of  the 
officer  observer  who  is  charged  with  the  service  of  information. 
This  is  done  by  taking  down  information  coming  from  all 
sources  of  observation — airplane,  balloon,  aerial  photographs, 
etc.  The  observer  verifies  and  completes  the  list  of  enemy  bat- 
teries as  well  as  the  list  of  objectives  and  of  friendly  batteries. 

B.  Connection  with  the  general  staff  and  artillery  head- 
quarters.— It  is  always  ’well  for  the  unit  commander  to  have  the 
observer  next  for  duty  with  him  when  he  makes  his  liaison  visits. 
This  enables  the  observer  to  take  advantage  of  and  exchange 
views.  The  service  in  question  informs  him  of  the  object  in 
view,  and  the  observer,  for  his  part,  explains  how  he  sees  the 
terrain,  and  which  of  the  operations  to  be  carried  out  will  be 
the  easiest  one  to  follow. 

C.  Airplane  flights. — The  aeronautical  commanding  officer  ar- 
ranges for  each  observer  to  make  airplane  flights  for  the  pur- 
pose of  completing  his  knowledge  of  the  terrain  in  his  sector. 
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Service  roster  of  observers} 


First  day. 

Second  day. 

Third  day. 

First  detail,  car 

Second  ^detail,  connection  with  the  ar- 

Observer A. 

Observer  C. 

Observer  B. 

tillery  (artillery  and  infantry) 

Third  detail,  reports  and  connection 
with  headquarters  (general  staff  and 

Observer  B. 

Observer  A. 

Observer  C. 

artillery) 

Observer  C. 

Observer  B. 

Observer  A. 

1 This  roster  is  given  as  an  example.  Often  connection  with  the  firing  groups 
must  be  kept  up  as  explained  in  2B  above  by  the  observers  who  are  to  observe 
following  day. 


l^ote, — Generally  eacli  evening  when  the  observer  leaves  the 
car  he  should  be  very  sure  to  give  a detailed  and  complete  re- 
port of  everything  that  he  has  seen.  All  the  information  that  he 
has  gathered  relative  to  the  German  artillery,  defensive  works, 
movements  of  troops,  etc.,  that  he  has  reported  by  telephone 
from  time  to  time  should  be  examined  again  as  soon  as  this  re- 
port is  completed  in  conjunction  with  the  observers  from  the 
balloons  in  the  neighboring  sectors  and  the  squadron  observers 
of  the  sector.  A mutual  comparison  between  all  the  observers 
who  have  been  up  prevents  information  concerning  the  same 
organization  or  the  same  movements  being  presented  in  a differ- 
ent form  in  their  different  reports,  thus  giving  place  to  special 
interpretations  depending  on  whether  one  or  the  other  of  them 
is  consulted. 

The  information  thus  collected  and  coordinated  is  trans- 
mitted to  its  proper  destination ; that  is,  to  the  artillery 
(S.  R.  A.)  to  the  headquarters  of  aeronautical  service  of  the 
Army.  The  aeronautical  commanding  officer  of  the  sector  trans- 
mits this  information. 


Chapter  III. 

RECORDS  OF  THE  SERVICE  OF  OBSERVATION. 

Documents  in  the  car. — The  battle  map  and  a pocket  for 
various  papers  are  kept  in  the  car.  These  various  papers 
include : 

1.  Photographs  of  the  successive  lines.  These  photographs 
are  provided  by  the  Aviation  Photographic  Service.  They  are 
fastened  in  books  by  cords ; they  assist  the  observer  in  follow- 
ing out  his  battle  map  and  in  establishing  a perfect  understand- 
ing relative  to  the  objectives  to  be  fired  upon  by  the  artillery 
with  which  he  is  working. 

2.  Map,  scale  1/50000,  of  the  zone  of  visibility  of  the  sector. 
This  map  is  pasted  on  cloth  in  sections  about  8 by  10  inches. 
It  IS  filled  in  with  all  the  objects  that  can  be  observed  and  by  a 
detailed  examination  of  the  airplane  photographs. 

3.  A photographic  reproduction  of  the  battle  maps  of  the 
neighboring  sectors. 

4.  Map,  scale  1/50000,  of  the  entire  front  of  the  army,  with 
standard-gauge  and  narrow-gauge  railroads  marked  in  color. 

5.  A sketch  from  memory  of  the  French  artillery  groups, 
showing  their  zone  of  action. 

6.  Program  of  the  w^ork  for  the  day,  detailed  list  of  the  ob- 
jectives on  Vv'hich  batteries  are  to  register. 

Documents  in  the  headquarters  truck. — In  the  headquarters 
truck  are  : 

1.  Record  of  telephone  conversations  of  the  observer  other 
than  those  relative  to  the  observation  of  fire. 

2.  Record  of  the  observation  of  fire,  with  the  sheets  relative 
to  regulating  fire  grouped  and  collected  for  each  day. 

3.  Record  of  German  batteries,  classified  according  to  the 
square  of  the  battle  map  in  which  they  are  located. 

4.  Record  of  the  German  batteries,  classified  according  to  the 
French  objectives,  on  which  they  fire  by  the  square  on  the 
battle  map  of  the  friendly  zone. 

5.  Map  of  telephone  connections. 
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6.  Map  of  the  zones  of  action  of  all  the  artillery  groups  in 
the  sector. 

7.  A table  containing  description  of  the  German  batteries 
and  description  of  objectives.  Each  description  of  a battery 
includes  the  following  information : 

Emplacement  of  the  battery. 

Characteristics  of  the  battery  ( caliber,  number  of  pieces ) . 

Sketch  of  the  square  of  the  battle  map,  showing  the  battery 
in  heavy  characters  and  the  neighboring  batteries  in  light  char- 
acters. 

Objective  of  the  battery. 

Record  kept  up  to  date  of  the  dates  on  which  it  was  seen  in 
action. 

Record  kept  up  to  date  of  the  dates  on  which  it  was  sub- 
jected to  counter-battery  fire  and  by  whom. 

Each  list  of  objectives  includes  the  following  information  : 

Designation  of  the  objective. 

Battery  firing  on  it. 

Dates  on  which  the  objective  was  fired  at  and  by  whom. 

French  battery  which  carried  on  counter-battery  fire  against  it. 

Yarious  docwnents. — Map  of  defiladed  zones  from  a height  of 
2,500  feet,  3,500  feet,  and  4,000  feet. 

ORGANIZATION  OF  THE  BALLOON  COMPANY. 

1.  General  Organization. 

The  company  is  commanded  by  an  officer  with  the  grade  of 
captain  (or  a lieutenant  serving  as  a captain).  It  includes: 

Officers : One  maneuvering  officer  (first  lieutenant  or  second 
lieutenant)  ; 1 officer  as  observer. 

Noncommissioned  officers:  Two  noncommissioned  officers  as 
observers  (not  included  in  the  total  strength)  ; 1 warrant  officer ; 
1 assistant  surgeon;  1 sergeant  major;  1 quartermaster  ser- 
geant; 7 sergeants. 

The  strength  given  in  the  table  below  is  applicable  to  all 
units.  The  number  of  drivers,  assistant  drivers,  etc.,  is  variable 
according  to  the  type  of  the  company  and  so  is  not  enumerated. 

2.  Duties  of  the  Personnel. 

A.  Company  commander. — ^The  company  commander  is  re- 
sponsible for  the  personnel  and  material  assigned  to  him.  He 
exercises  command  of  the  unit  and  assumes  charge  of  its  ad- 
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miiiistratiou  and  instruction.  He  is  charged  with  the  tactical 
operation  of  the  unit  and  is  responsible  for  the  preservation 
and  upkeep  of  the  material.  The  company  commander’s  duties 
relative  to  the  personnel  and  the  special  points  in  which  his 
responsibility  lies  are  enumerated  later. 

3.  Duties  as  Insteuctoe. 

The  company  commander  should  carry  out,  with  all  the  means 
at  his  disposal,  the  theoretical  and  practical  instruction  of  his 
unit  and  of  his  observers  with  a view  to  obtaining  from  each  of 
them  perfect  knowledge  of  the  service  in  which  he  specializes. 
To  obtain  this  result  he  must  be  perfectly  familiar  with  all  the 
details  of  the  company’s  duties  and  especially  those  questions 
which  refer  to  aerial  observation.  AVith  these  in  view  he  should 
make  balloon  ascensions  and  airplane  flights,  especially  when 
he  is  sent  into  a new  sector,  in  order  that  he  may  become  well 
acquainted  with  the  terrain  and  the  conditions  of  observation. 

In  addition  he  should  develop  the  general  and  technical 
knowledge  of  each  of  his  officers  and  noncommissioned  officers 
in  order  to  qualify  them  to  flU  the  next  higher  grade  in  case  of 
necessity. 

In  particular  he  should  continually  look  out  for  the  physical 
condition,  energy,  and  moral  qualities  of  his  observers.  With  a 
view  to  filling  immediately  the  position  of  the  regular  officers 
when  they  are  physically  disqualified,  he  should  expedite  in- 
struction of  candidates  for  the  position  of  observer.  During  all 
periods  of  inaction,  whether  it  is  a prolonged  inaction  behind 
the  lines  or  temporary  inaction  caused  by  bad  weather,  they 
should  be  utilized  for  the  instruction  of  all  the  personnel  and 
especially  for  preparing  specialists.  Small  schools  under  the 
direction  of  noncommissioned  officers  should  be  organized — 
rope  makers,  fabric  workers  (under  the  noncommissioned  officer 
in  charge  of  the  balloon  mechanicians),  mechanicians  (under 
the  senior  mechanician  sergeant ) . The  unit  commander  should 
endeavor  to  have  each  soldier  assigned  to  some  special  work. 
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Assignment  of  the  personnel  of  the  balloon  company. 


Designation  of  the  units. 

Ser- 

geants. 

Cor- 

porals. 

Pri- 

vates, 

Maneuvering  detail: 

Maneuvering  sergeant 

1 

First  maneuvering  squad 

1 

10 

Second  maneuvering  squad 

1 

10 

Third  maneuvering^qiiad 

1 

10 

Fourth  maneuvering  squad 

1 

10 

Fifth  maneuvering  squad  (lookouts) 

1 

5 

Sixth  maneuvering  squad  (lookouts) 

1 

5 

Reserve  detail  (kite  men  and  machine-gun  details): 

Sergeants 

1 

Corporals 

2 

Privates 

12 

Riggers: 

Rigging  sergeant 

1 

1 

8 

Telephone  detail: 

Telephone  sergeant.. 

1 

Telephone  operators 

1 

9 

Observation  detail: 

Noncommissioned  observers 

2 

Sergeant  recorder 

1 

Recorders 

2 

Winch  detail: 

Winch  sergeant 

1 

Winch  squad 

1 

3 

Truck  train; 

Sergeant  truckmaster 

1 

Truck  drivers  ^ 

Prouerty  clerk 

1 

Assistant  truck  drivers  ’ 

Repair  detail 

1 

3 

Gas-cylinder  train:  gas  detail 

1 

2 

Horse-drawn  train  ^ 

(2) 

(2) 

General  company  duty 

I Variable  according  to  type  of  company. 


2 Obsolete. 


Duties  as  Technical  Chief. 

The  unit  commander  should  make  frequent  and  detailed  in- 
spections to  see  that  the  material  is  in  perfect  condition  for 
use.  He  gives  detailed  instructions  for  the  preservation  and 
upkeep  of  material  and  holds  the  noncommissioned  officers  in 
charge  of  the  different  sections  responsible  for  carrying  out 
these  instructions. 

Duties  in  Tactical  Use  of  Balloons. 

Connection. — The  company  commander  connects  up  daily  with 
the  commander  of  the  sector  in  which  he  operates  (A  C,  or  the 
aeronautical  commander  of  the  sector).  This  connection  serves 
a double  purpose,  as  it  furnishes  headquarters  with  a complete 
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report  of  information  accumulated  by  observation  in  the  course 
of  the  day  and  also  puts  the  unit  commander  in  touch  with  the 
tactical  situation  at  that  particular  time.  A close  connection 
is  established  with  the  artillery  commander  and,  in  case  of 
necessity,  with  the  group  commanders,  with  the  battalion  com- 
manders, and  with  the  battery  commanders  with  whom  the 
company  regularly  operates. 

The  company  commander  should  make  use  of  these  connec- 
tions to  keep  in  touch  with : 

1.  Proposed  operations. 

2.  General  and  special  missions  of  the  artillery  units  in  which 
he  may  be  called  upon  to  observe,  and  in  particular  in  the  zones 
of  action  of  these  units,  the  organization  of  counter-battery 
operations,  with  duties  in  connection  with  finding  the  range 
for  artillery  fire  and  demolition  fire,  etc. 

3.  The  operation  of  friendly  artillery  (fire  which  was  carried 
out  the  evening  before)  and  of  the  enemy’s  artillery  (batteries 
actually  seen  in  action). 

Duty  of  the  Company  Commandek  in  Connection  With  the 
Tactical  Use  of  the  Balloon  in  its  Sectoe. 

(a)  When  the  balloon  arrives  in  its  sector. — The  unit  com- 
mander is  personally  responsible  for  the  preparation  for  infla- 
tion, for  preparing  the  balloon  bed,  for  preparing  the  point 
from  which  the  balloon  is  to  ascend,  for  the  itinerary  followed 
in  transporting  the  balloon  from  its  bed  to  the  point  where  it  is 
to  be  sent  up. 

He  should  personally  reconnoiter  the  terrain  and  publish  the 
results  in  a company  special  order. 

If  the  position  of  the  enemy’s  line  is  changed  as  the  result  of 
combat,  points  chosen  by  the  company  commander  should  be 
changed  at  once,  and  for  this  purpose  he  utilizes  the  results  of 
the  previous  reconnaissances  referred  to  above. 

As  soon  as  the  location  of  the  point  of  ascension  is  deter- 
mined upon,  the  unit  commander  establishes  his  telephone 
system. 

(&)  The  balloon  at  its  station.— The  unit  commander  is  re- 
sponsible : 

For  the  time  at  which  ascensions  begin  and  end ; 

For  the  protection  of  the  balloon,  observer,  and  maneuvering 
detail ; 

For  the  regular  operation  of  the  service  of  observation. 
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Consequently  he  should — 

First.  Issue  his  orders  for  reveille  and  assembly  so  that  the 
balloon  will  be  in  the  air  and  the  observer  ready  to  observe  as 
soon  as  daylight  permits  and  see  that  he  does  not  leave  his  sta- 
tion until  nightfall.  (Night  ascensions  are,  as  a rule,  ordered 
by  headquarters ; however,  in  case  of  a surprise  attack  the 
unit  commander  should  take  the  initiative  and  direct  a night 
ascension. ) 

Second.  Verify  the  fact  that  the  officer  in  charge  of  the  opera- 
tion of  the  balloon  has  taken  all  the  necessary  steps  to  assure — 

Protection  against  airplanes  (lookout  detail). 

Protection  of  the  balloon  (machine-gun  detail). 

Protection  of  the  winch  and  of  its  personnel  (construction  of 
shelter  for  the  winch  and  for  its  detail). 

Continual  observation  of  atmospheric  variations  (wind, 
barometric  pressure,  sounding,  tension  on  the  cable,  appearance 
of  t]>e  sky,  atmospheric  electricity). 

Third.  Make  frequent  inspection  of  the  information  gathered 
by  his  observers,  both  from  the  point  of  view  of  accuracy  and 
of  accuracy  of  transmission. 

Fourth.  x4.ssure  efficient  telephone  service,  and  see  that  in- 
formation is  transmitted  in  time  to  be  of  use. 

(c)  Changes  of  position  in  the  rear  of  the  lines. — The  unit 
commander  is  responsible  for  the  organization  of  his  trains, 
for  the  routes  followed,  for  their  regular  operation,  and  for 
their  rate  of  march.  Consequently  he  should  issue  written  orders 
as  to  the  composition  of  the  convoy,  its  maximum  speed,  the 
length  of  marches,  halts  for  inspection. 

He  should  designate  the  responsible  chiefs  for  the  head  and 
rear  of  the  convoy,  regulate  the  distance  between  trucks  while 
en  route  and  at  the  halt,  etc. 

If  the  company  moves  the  balloon,  he  should  not  forget  that 
it  is  contrary  to  orders  to  cut  any  telephone  or  telegraph  line, 
and  that  he  is  responsible  for  the  preservation  of  lines  of  com- 
munication wdiile  passing  them. 

Maneuvering  officer. — The  maneuvering  officer  is  also  a com- 
pany officer,  and  consequently  it  is  his  duty  to  carry  out  the 
regulations  in  force  and  the  instructions  of  the  company  com- 
mander relative  to  the  interior  economy  of  the  unit  (usual 
duties,  cantonment,  hygiene). 

He  is  assisted  in  this  duty  by  the  warrant  officer. 
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Duties  in  tactical  use  of  the  balloon, — The  maneuvering  officer 
is  responsible  for  the  execution  of  all  the  maneuvers  of  the 
balloon. 

While  complying  with  the  general  program,  outlined  by  the 
unit  commander,  he  is  given  every  initiative  for  making  the 
necessary  modifications. 

Inflation, — The  officer  calls  upon  the  sergeant  in  charge  of  the 
maneuvering  detail  for  the  preparation  of  the  ground,  upon  the 
sergeant  of  the  rigging  detail  for  handling  the  balloon  during 
the  inflation,  for  the  truckmaster  for  the  movement  of  trucks 
and  for  the  supply  of  hydrogen. 

Organization  of  the  camp. — After  personally  looking  into  the 
details,  the  officer  assigns  the  preparation  of  the  camp  to  the 
sergeant  in  charge  of  the  maneuvering  detail.  As  soon  as  the 
balloon  is  inflated  and  tied  down,  he  makes  the  necessary 
guard  details. 

Transporting  the  balloon  on  the  line. — For  transporting  the 
balloon  to  the  point  at  which  it  is  to  ascend,  the  officer  sees  that 
the  men  are  properly  divided  into  squads,  and  looks  out  for 
their  protection  from  fire  while  moving.  He  makes  the  lookout 
details  and  the  machine-gun  details  which  are  responsible  for 
the  safety  of  the  balloon  while  it  is  being  moved.  He  personally 
sees  to  keeping  up  communication  between  the  observer  and 
the  winch.  He  gives  the  winch  sergeant  his  instructions  for 
moving  the  winch.  Last  of  all,  through  the  sergeant  in  charge 
of  the  maneuvering  detail,  he  verifies  the  preparation  and  up- 
keep of  the  route  usually  followed  (keeping  up  the  paths  and 
culverts,  points  prepared  for  crossing  telephone  lines ) . 

At  the  point  of  ascension. — For  taking  care  of  the  balloon  at 
the  point  of  ascension,  the  officer  directs  the  sergeant  in  charge 
of  the  maneuvering  detail  to  construct  a shelter,  the  plan  for 
which  he  has  previously  drawn  up.  He  provides  cover  for  the 
material  and  personnel,  personally  assures  the  organization  and 
regular  operation  of  the  service  of  protection  in  general.  While 
the  balloon  is  in  the  air,  he  should  continually  watch  the  condi- 
tion of  the  atmosphere  and  see  that  the  balloon  is  properly  man- 
euvered (ascent,  descent,  withdrawing,  hauling  down  with 
pulley).  He  has  the  authority  and  the  responsibility  for  these 
maneuvers. 

The  maneuvering  officer  is  responsible  for  establishing  the 
telephone  connections  according  to  the  plan  drawn  up  by  the 
unit  commander,  and  is  responsible  for  the  regular  operation 
of  the  system  and  of  the  switchboards.  The  services  of  the 
telephone  sergeant  are  utilized  in  this  work. 


42  FIELD  SERVICE  MANUAL  FOR  BALLOON  COMPANIES. 


In  movements  behind  the  lines  the  maneuvering  officer  is  in 
charge  of  the  train  and  is  responsible  for  conducting  it. 

Technical  duties. — The  maneuvering  officer  is  in  charge  of  the 
material  of  the  company.  He  is  assisted  by  the  truckmaster 
in  everything  concerning  the  accountability  for  material  in  store 
and  also  in  moving  from  one  point  to  another.  While  he  gives 
the  truckmaster  immediate  charge  of  the  property  in  store  and 
of  the  movements  of  the  train,  he  retains  the  responsibility  for 
preparing  and  ordering  the  issue  of  supplies  of  balloon  and 
mechanical  material  required  for  replacement  and  also  ex- 
pendable stores  and  hydrogen.  Every  day  he  inspects  the  repair 
service  and  for  this  purpose  he  has  at  his  disposal : 

For  mechanical  material,  a squad  of  three  mechanicians,  in- 
cluding a corporal  in  charge  and  a truck  mechanic. 

For  the  balloon  material,  riggers  who  are  all  specialists,  such 
as  cordage  experts  and  fabric  experts. 

Observer. — The  observer  is  an  officer  or  a noncommissioned 
officer  on  special  duty  in  the  company.  Only  under  exceptional 
circumstances  and  when  so  ordered  does  he  perform  the  duties 
of  a company  officer  or  noncommissioned  officer.  On  the  other 
hand,  he  may  be  detailed  by  the  unit  commander  for  special 
duties  for  which  he  may  be  especially  qualified,  such  as  supervi- 
sion of  the  telephone  lines,  of  the  lookout  details,  of  the  machine- 
gun  details,  etc. 

During  ascensions  the  company  commander  should  drop  all 
other  duties  except  those  connected  with  his  mission  and  should 
devote  himself  with  constant  vigilance  to  looking  out  for  the 
security  of  the  observer. 

Duties  of  company  observers,  both  in  the  car  and  on  the 
ground,  are  specified  in  Chapter  II. 

LIST  OF  RECORDS  TO  BE  KEPT  UP  TO  DATE  IN  A 
COMPANY. 

By  the  maneui’>ering  officer. — Diary  of  operations.  Diagram 
of  telephone  liaisons. 

By  the  observing  officer. — Papers  kept  in  the  car  and  papers 
kept  in  the  headquarters  truck.  (See  Ch.  II.) 

By  the  sergeant  recorder. — The  following  records  are  kept  up 
by  this  especially  trained  noncommissioned  officer : 

First.  Accurate  record  of  telephone  conversations  between  the 
observer  and  the  artillery.  To  this  record  is  attached  an  accu- 
rate transcript  of  the  spotting  of  artillery  fire. 
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Second.  Accurate  record  of  the  work  in  general  performed  by 
the  observer  during  the  course  of  an  ascension  except  spotting  of 
artillery  fire. 

By  the  sergeant  truckmaster, — Daily  inventory ; receipt  book 
for  issuing  material;  inventory  of  material  in  store;  record  of 
issues  and  receipts  of  property  issued  for  replacement,  expend- 
able property  such  as  gasoline,  oil,  gas,  etc. ; record  of  corre- 
spondence (letters,  messages)  concerning  relations  with  the 
following  services  which  furnish  material  to  the  company : 
Aeronautical  depot,  truck  train  depot,  telegraph  service,  engi- 
neer service. 

COMPANY  NONCOMMISSIONED  OFFICERS. 

Warrant  officer,  company  duties. — The  company  duties  of  the 
warrant  officer  are  those  laid  down  in  regulations. 

Technical  duties. — From  a technical  viewpoint  the  warrant 
officer  is  assistant  and  the  eventual  substitute  for  the  maneuver- 
ing officer. 

Sergeant  major,  quartermaster  sergeant. — They  are  responsi- 
ble for  the  ration  accounts  and  for  the  cantonment,  all  accord- 
ing to  the  regulations  in  force. 

Sergeant  truckmaster. — The  truckmaster  is  the  d.irect  assist- 
ant of  the  maneuvering  officer  in  everything  connected  with 
material.  When  performing  his  duties  he  has  under  him : 

Gas  cylinder  detail  of  one  corporal  and  two  privates,  who  are 
especially  trained  for  this  work ; 

A repair  detail — one  corporal,  two  privates  (mechanics),  and 
one  truck  mechanic. 

He  fulfills  the  functions  of : 

(a)  Accountable  noncommissioned  officer,  and  as  such  keeps 
up  the  following  records : ^ 

Daily  inventory : receipt  book  for  issuing  material ; inventory 
of  material  in  store ; record  of  issues  and  receipts  of  property  is- 
sued for  replacement,  of  expendable  property  such  as  gasoline, 
oil,  gas,  etc.,  record  of  correspondence  (letters,  messages)  con- 
cerning relations  with  the  following  services  which  furnish  ma- 
terial to  the  company : Aeronautical  depot,  truck  train  depot, 
telegraph  service,  engineer  service. 

(&)  As  truckmaster  he  is  responsible  for — 

First,  while  the  company  is  permanently  located  at  a given 
point. 

1 Regulations  of  the  3d  of  August,  1916,  on  the  accountability  for  aero- 
nautical property  in  the  army. 
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While  the  units  are  stationary,  periodical  and  detailed  inspec- 
tion of  the  trucks.  Repair  of  the  motors,  chassis,  truck  bodies, 
periodic  painting  of  the  above,  the  upkeep  and  repair  of  the 
flexible  tubing  manifolds  for  emptying  the  gas  cylinders. 

Second.  While  the  unit  is  moving,  strict  observance  of  the 
orders  and  instructions  for  .the  march. 

Hasty  inspection  of  the  trucks  at  each  halt. 

Reconnaissance  of  the  parking  sites,  keeping  them  in  proper 
condition. 

Third.  During  operations  (inflation,  manipulation,  and  emp- 
tying of  the  gas  cylinders). 

Movements  of  the  gas  cylinder  trucks  at  the  point  of  inflation 
(successive  arrival,  placing,  lining  up,  removing,  and  the  upkeep 
of  the  roads  followed  by  the  trucks).^ 

Rigging  sergeant. — He  is  responsible  for  the  upkeep  of  the 
balloon  material  and  for  having  it  ready  for  an  ascension.  By 
frequent  inspections  of  the  balloon  and  cordage  he  verifies  its 
condition,  and  if  necessary  directs  its  immediate  repair. 

While  in  operation  he  takes  charge  of  the  balloon  during  the 
inflation.  In  this  work  he  is  assisted  by  1 rigging  corporal  and 
8 rigging  privates,  of  whom  5 are  cordage  experts  and  3 fabric 
experts. 

Sergeant  of  the  maneuvering  detail. — He  is  the  assistant  of 
the  maneuvering  officer  in  the  execution  of  the  various  move- 
ments of  the  balloons.  In  charge  of  the  work  of  preparing  the 
terrain  he  has  immediate  control  of  the  squads  detailed  for  im- 
proving the  roads,  for  the  construction  of  shelter,  for  the  prep- 
aration of  camping  ground. 

He  is  assisted  in  his  duties  by  the  squads  of  the  maneuvering 
detail. 

Squads  1 and  2 are  detailed  particularly  for  maneuvers  with 
the  pulley. 

Squads  3 and  4 are  detailed  particularly  in  preparing  ground. 

Squads  5 and  6 are  the  lookouts.  The  reserve  squad  includes 
the  machine-gun  operators  and  kite  men. 

Telephone  sergeant. — He  has  charge  of  the  construction  and 
upkeep  of  the  telephone  system,  also  the  upkeep  of  the  electrical 

1 Replenishing  gas  supply  is  always  done  under  the  direct  orders  of 
the  truckmaster  and  as  a rule  under  his  direction.  When  the  company 
is  stationed  for  any  length  of  time  at  a given  place  the  truckmaster  may 
delegate  this  duty  to  the  corporal  in  charge  of  the  gas  cylinders  on 
condition  that  the  latter  has  sufficient  ability  to  perform  this  duty. 
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material  of  the  train.  He  is  assisted  by  the  telephone  corporal 
and  has  nnder  him  five  telephone  operators  and  four  pioneers. 

Sergeant  recorder. — He  is  responsible  for  keeping  up  the 
records  of  observation  and  of  information  in  the  company.  He 
records  all  the  information  furnished  by  the  observer,  looks 
out  for  the  telephone  lines,  and  oversees  the  sounding  operations. 

Each  company  should  have  an  order  showing  the  division  of 
duties  among  the  technical  noncommissioned  officers  in  the  up- 
keep of  the  trucks  and  loading  them. 

PERSONNEL  OF  THE  SQUADS. 

Maneuvering  detail.-— ThQ  personnel  is  divided  up  into  squads 
according  to  their  qualifications,  and  in  addition  to  maneuver- 
ing the  balloon  they  are  assigned  particular  duties,  as  follows : 
Squads  1 and  2 are  especially  detailed  for  maneuvering  with  the 
pulley.  They  are  recruited  among  the  candidates  for  the  posi- 
tion of  repair  men.  These  men  are  given  instruction  in  cordage 
and  in  fabric  working. 

Squads  3 and  4 are  used  in  preparing  the  ground,  constructing 
shelters,  arranging  the  camp,  repairing  trails,  etc. 

Squads  5 and  6 comprise  the  lookouts.  They  alternate  in  this 
duty  as  frequently  as  atmospheric  conditions  require.  They 
are  recruited  among  men  with  excellent  eyesight,  and  are  given 
a very  complete  instruction  on  the  silhouettes  of  the  different 
types  of  flying  machines — French,  allied,  and  enemy. 

The  reserve  squad  includes  in  particular  the  machine-gun 
operators — 1 corporal  and  5 privates  each. 

MATERIAL. 

The  train  of  the  balloon  company  is  divided  in  two  sections.^ 

The  first  section  or  combat  section  is  the  one  that  accompanies 
the  balloon.  It  comprises  (see  accompanying  table)  : 

The  winch. 

The  tender  or  camp  equipage  wagon.^ 

The  switchboard  truck  and  its  trailer  or  the  telephone  wagon. 

The  second  section  or  supply  section  includes  trucks  for  spare 
parts  and  the  truck  for  supplies. 

Spare-part  truck — Supply  trucks. — Gas-cylinder  trucks  and 
trailers,  ration  and  baggage  trucks,  various  trucks  and  wagons. 


1 In  the  automobile  companies,  1915. 

2 In  the  1915  companies. 
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Automobile  Company,  1915. 


Companies,  1915. 


FIEST  SECTION. 


EIEST  SECTION. 


1 winch  truck. 

1 tender. 

1 telephone  truck. 

1 telephone  trailer. 


1 winch. 

1 camp  equipage  wagon. 
1 light  telephone  wagon. 


SECOND  SECTION. 


SECOND  SECTION. 


1 truck  for  spare  parts. 

1 trailer  for  spare  parts. 
5 gas-cylinder  trucks. 

5 gas-cylinder  trailers. 

1 ration  truck. 

1 baggage  truck. 


1 spare-part  wagon. 

3 gas-cylinder  wagons. 

1 light  supply  wagon. 

1 ration  and  baggage  wagon. 
1 transport  wagon. 

1 rolling  kitchen. 


2 trailers  for  personal  equip-  1 light  personnel  wagon. 

ment  of  men. 

1 general  supply  truck. 

1 light  supply  truck. 

1 kitchen  trailer. 

1 light  personnel  car. 


FIRST  SECTION. 


The  winch  is  used  in  sending  up  the  balloon  and  transport- 
ing it. 

The  tender  or  camp  equipage  truck  is  used  in  transporting 
and  maneuvering  the  balloon.  It  contains  equipment  for  cross- 
ing obstacles  and  for  establishing  camp. 

The  telephone  truck  or  wagon  supplies  the  advance  telephone 
central.  It  transports  the  ranging  instruments,  technical  rec- 
ords, and  has  a trailer  or  cart  attached  for  use  in  installing  and 
keeping  up  the  telephone  lines. 


SECOND  SECTION. 


The  spare-parts  truck  or  wagon  transports  the  balloon  ma- 
terial. The  gas-cylinder  trucks  or  wagons  are  used  in  trans- 
porting and  renewing  the  hydrogen  supply  and  in  transporting 
the  material  for  inflation  and  replenishing  the  balloon  with  gas. 

The  ration  and  baggage  trucks  or  wagons  carry  the  rations 
and  baggagb. 


Chapter  IV. 


TECHNICAL  REGULATIONS  FOR  THE  USE  OF  THE 
BALLOON. 

Technical  reconnaissance  of  a sector. — The  reconnaissance  of 
a sector  preparatory  to  using  a balloon  entails  the  following: 
Location  of  the  point  for  inflation ; location  of  the  point  for  the 
balloon  bed ; location  of  the  point  for  ascension ; location  of 
the  route  of  approach. 

Before  carrying  out  this  reconnaissance  the  balloon  olflcer 
should  be  informed:  As  to  the  mission  the  balloon  will  have 
to  fulflll;  the  date  and  hour  at  which  it  should  be  ready  to 
ascend ; tactical  situation,  including  position  of  the  lines  and 
activity  of  the  enemy. 

A.  POINT  FOR  INFLATION. 

Tactical  considerations — Choice  of  point  for  inflation. — The 
enemy  should  be  kept  in  complete  ignorance  of  the  inflation  of 
the  balloon  when  it  arrives  in  the  sector,  and  should  not  be 
aware  of  its  presence  until  the  moment  it  is  in  use.  To  fulfill 
these  conditions  the  point  of  inflation  should  be  far  enough  to 
the  rear  and  on  ground  entirely  defiladed  from  the  view  of  the 
enemy’s  observers  on  the  ground, . in  kite  balloons,  or  in  air- 
planes. On  the  other  hand,  the  point  of  inflation  should  not  be 
too  far  away  to  prevent  the  immediate  use  of  the  balloon  with- 
out loss  of  time  as  soon  as  the  order  for  ascension  is  given. 
As  a general  rule  the  point  of  inflation  should  be  in  a zone  from 
6 to  7 miles  to  the  rear.  Six  miles  is  sufficient  to  give  the 
balloon  protection  from  the  enemy’s  long-range  fire;  7i  miles 
is  the  maximum  distance  permissible. 

Technical  considerations — Access. — The  point  chosen  should 
be  near  roads  of  easy  access,  so  that  the  material  can  be 
brought  up  to  the  vicinity  without  difficulty.  These  roads  should 
be  such  that  the  truck  train  and  the  gas-cylinder  trucks  or 
wagons  can  get  away,  even  during  inflation,  if  necessary.  It  is 
especially  important  that  the  gas-cylinder  trucks  and  their 
trailers  should  be  able  to  turn  around  without  difficulty.  If 
necessary  the  ground  should  be  prepared  so  they  can  do  so. 
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Space  required. — The  terrain  selected  should  give  sufficient 
open  space  for  spreading  out  the  balloon  and  moving  around  it 
(about  100  feet  by  50  feet).  It  should  be  near  enough  to  the 
service  road  so  that  the  inflating  tube  need  not  be  too  long,  as 
this  results  in  a loss  of  gas.  One  hundred  and  sixty  feet  is  the 
maximum  allowable  distance  between  the  center  of  the  ground 
cloth  and  the  road.  The  ground  should  be  dry  enough  without 
being  too  hard,  as  would  be  the  case  in  the  site  for  the  balloon 
bed,  as  it  is  not  necessary  to  anchor  the  balloon  to  the  ground 
at  the  point  of  inflation. 

Wind. — The  point  selected  should  be  sheltered  from  the  wind. 
The  action  of  the  latter  makes  itself  felt  more  and  more  as  the 
balloon  fills. 

Thick  fringes  of  trees,  clearings,  wood  roads  bordered  with 
thick  trees  are  good  points  for  inflation. 

The  best  shelter  is  a narrow  clearing  in  the  middle  of  a wood. 

If  sufficient  natural  obstacles  are  lacking  they  are  replaced  by 
an  arrangement  similar  to  that  of  a hastily  prepared  camp  site. 

General  Arrangements. 

MATERIAL  REQUIRED. 

(a)  Gas  cylinders. — The  elongated  captive  balloon  of  83(> 
cubic  meters  (about  29,000  cubic  feet)  requires  140  cylinders 
and  the  balloon  of  900  cubic  meters  (about  32,000  cubic  feet) 
requires  150  to  160.  It  is  well  to  provide  a few  more  tubes  than 
are  actually  required  in  estimating  220  cubic  feet  per  tube. 

{h)  Trucks. — The  trucks  brought  up  to  the  point  of  inflation 
are : The  gas  cylinder  trucks  or  wagons ; the  spare-part  truck 
or  wagon ; the  tender  or  camp  equipage  truck. 

Personnel. — Inflation  is  operated  under  the  direction  of  the 
maneuvering  officer,  or,  if  he  is  not  there,  by  the'adjutant  with 
the  following  personnel : 

(a)  The  rigging  sergeant  in  charge  of  the  balloon  during  in- 
flation ; 

( If ) The  rigging  detail  and  squads  1 and  2 of  the  maneuvering 
detail  in  charge  of  handling  the  balloon ; 

(c)  The  gas  cylinder  squad  in  charge  of  the  manipulation  of 
the  gas  cylinder  manifolds. 

The  ground  is  prepared  in  advance  by  squads  3 and  4 under 
the  supervision  of  the  maneuvering  sergeant. 

The  movement  of  the  trucks  is  under  the  direction  of  the 
truckmaster.  As  soon  as  the  inflation  is  completed  he  is 
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directed  to  proceed  to  the  refilling  station  to  have  the  tubes 
refilled. 

Length  of  time  required  for  inflation. — The  balloon  may  be 
inflated  in  an  hour  by  auto-truck  companies,  type  1915.  It  takes 
two  hours  with  the  other  companies.  With  the  auto-truck  com- 
panies, type  1915,  the  rapidity  of  inflation  is  a result  of 
methodical  use  of  the  material  with  which  they  are  provided. 
The  gas  cylinder  trucks  are  grouped  in  pairs.  The  first  group 
takes  its  position  and  is  made  ready  while  the  balloon  is  being 
laid  out.  The  second  group  is  prepared  while  the  first  two 
trucks  are  being  emptied.  It  moves  up  to  the  inflating  tube  as 
soon  as  the  preceding  group  has  cleared.  In  the  companies  not 
provided  with  trucks  the  gas  cylinders  are  unloaded  in  two 
equal  piles  separated  by  a space  of  10  feet  in  which  the  mani- 
folds are  placed.  When  the  first  manifold  is  attached  these 
tubes  are  emptied.  During  this  time  the  second  manifold  is  be- 
ing attached,  and  so  on  continuously. 

Replenishing. — Replenishing  is  a partial  inflation  of  the  bal- 
loon required  after  each  ascension.  The  balloon  should  also  be 
replenished  after  it  has  been  tied  down  several  days  and  has  lost 
gas  through  changes  in  temperature  and  pressure.  Replenishing 
should  never  be  done  except  in  the  evening.  At  that  time  the 
gas  is  still  warm  and  less  is  required  to  fill  up  the  balloon. 

The  object  of  daily  replenishing  the  gas  is  to  keep  the  bal- 
loon filled  out  so  that  the  air  can  not  enter.  If  the  balloon  is  not 
kept  full,  the  gas  depreciates  through  the  entrance  of  air  into 
tiie  empty  space. 

Replenishing  should  be  limited  as  a rule  to  3,500  cubic  feet 
(17  cylinders).  Complete  renewal  is  necessary  from  time  to 
time  in  order  to  verify  the  action  of  the  automatic  valve. 

The  operation  of  replenishing  is  not  carried  out  at  the  bal- 
loon bed  unless  the  terrain  is  easily  accessible  to  the  trucks. 
As  a rule,  a point  is  selected  on  a road  in  the  neighborhood  of 
the  camp.  It  must  be  remembered  that  it  is  easier  to  move 
the  balloon  over  varied  ground  than  a gas  cylinder  train. 

B.  THE  BALLOON  BED. 

Selection  of  the  point — Tactical  considerations. — When  the 
balloon  is  in  camp  it  should  be  sheltered  from  enemy  fire,  defi- 
laded from  the  view  of  observers  on  the  ground  and  in  drachen 
balloons.  As  far  as  possible  it  should  be  masked  from  the 
view  of  the  aviators. 
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As  a rule  the  balloon  bed  is  selected  about  6 miles  from  the 
lines,  but  in  case  of  a successful  offensive  action  the  bed  may 
be  farther  forward  so  as  to  take  advantage  of  the  withdrawal 
of  the  enemy’s  artillery. 

However,  it  may  be  stated  as  a general  rule  that  the  bed 
should  not  be  less  than  miles  from  the  lines.  In  looking 
for  a camping  point  not  only  the  defilade  of  the  point  selected 
must  be  taken  into  consideration  but  also  the  immediate  neigh- 
borhood. This  is  for  the  purpose  of  enabling  the  company  to 
bring  out  and  prepare  the  balloon  out  of  sight  of  the  enemy’s 
fixed  observing  stations. 

TecJmical  considerations, — A space  100  feet  by  30  feet  is  re- 
quired. The  ground  should  be  solid  enough  to  hold  the  iron 
screw  anchors,  or,  better  yet,  wooden  anchors,  which  are 
stronger  and  not  so  hard  on  the  cordage. 

Protection  against  the  wind. — The  balloon  bed  should  be  com- 
pletely sheltered  from  the  wind.  Clearings  cr  openings  cut  in 
the  edge  of  woods  make  very  good  sites  if  the  ground  is  good. 
The  north  edge  of  a woods  of  high  trees  has  this  advantage, 
that  the  trees  throw  their  shade  over  the  balloon  and  help  to 
conceal  it.  If  the  only  shelter  is  scattered  trees,  the  intervals 
should  be  closed  with  screens  hung  up  on  wires  stretched  be- 
tween the  trees. 

If  the  natural  cover  is  insufficient,  it  should  be  completed  by 
hurdles  set  at  an  angle  against  the  wind. 

If  the  terrain  is  entirely  uncovered,  the  ground  should  be 
dug  out  so  as  to  lower  the  balloon  as  much  as  possible.  The 
soil  is  thrown  out  to  the  side  and  held  at  an  angle  by  hurdles. 

During  the  day  when  the  balloon  is  in  the  air,  the  ground 
cloth  must  be  removed  and  steps  taken  to  efface  the  regular 
lines  of  the  outline  of  the  bed  by  means  of  branches,  grass,  or 
irregularly  placed  screens. 

As  a rule  no  vehicle  should  come  to  the  bed.  Only  under  one 
condition  is  gas  replenished  at  the  bed.  It  is  where  a road  or 
line  of  easy  access  passes  near  the  place  selected. 

General  arrangements. — Preparation  of  the  balloon  bed : 
Preparation  of  the  balloon  bed  consists  in  preparing  a slightly 
rounded  surface,  which  is  covered  with  sand  or  light  branches, 
on  top  of  which  the  ground  cloth  is  placed. 

A ditch  dug  around  the  outside  catches  water  and  runs  it  off 
into  a drain.  To  facilitate  moving  around  the  balloon,  a path 
is  built  and  covered  with  a board  walk. 

A telephone  line  connects  the  post  of  the  guard  with  the  bed. 
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Detailed  arrangements. — Orders  for  the  balloon  guard  should 
be  drawn  up  with  the  greatest  care  by  the  company  commander, 
and  he  should  assure  himself  that  they  are  carried  out  in  the 
most  minute  detail, 

INSTRUCTIONS  FOR  THE  GUARD. 

First.  Composition  of  the  guard. — One  sergeant,  1 corporal, 
9 privates,  2 privates  of  the  rigging  detail,  1 truck  driver  in 
case  a truck  is  left  near  the  balloon.  As  a rule  the  guard  is 
detailed  from  regularly  constituted  squads.^ 

Second.  General  orders. — There  should  always  be  two  senti- 
nels, one  on  each  side  cf  the  balloon.  They  are  on  post  two 
hours  at  a time. 

The  sentinels  are  instructed  to  let  no  unknown  person  ap- 
proach the  balloon.  No  light  or  fire  should  be  allowed  within  a 
radius  of  300  feet.  The  guard  is  provided  with  a flash  light. 
The  noncommissioned  officer  of  the  guard  should  make  frequent 
inspections  to  see  that  orders  are  carried  out. 

In  case  of  a strong  wind  threatening  the  security  of  the  bal- 
loon, the  sergeant  of  the  guard  should  immediately  inform  the 
company  commander  by  telephone  or  orderly  and  from  him 
receive  necessary  instructions. 

Third.  Technical  guard. — From  the  technical  point  of  view 
the  rigger  on  the  guard  is  responsible  for  the  balloon  being 
properly  tied  down,  and  in  particular  sees  that  the  gas  pressure 
in  the  balloon  is  normal,  that  the  tying-down  ropes  and  the 
maneuvering  ropes  are  properly  attached,  that  none  of  the  rig- 
ging is  on  the  ground,  and  that  the  ripping  cord  is  attached  to 
something  solid. 

Fourth.  Orders  for  the  camp  during  ascension. — While  the 
balloon  is  in  the  air  one  of  the  rigging  detail  is  assigned  to  look 
out  for  the  camping  site. 

Before  going  to  the  point  of  ascension  the  riggers  roll  up  the 
ground  cloth,  put  it  in  a dry  place,  obliterate  the  outline  of  the 
balloon  bed  with  branches,  and  turn  the  sandbags  over  so  that 
the  lower  side  will  dry. 

C.  SELECTION  OF  THE  POINT  OF  ASCENSION. 

The  distance  of  the  point  of  ascension  from  the  line  varies 
with  the  tactical  situation  of  the  sector  (offensive,  defensive) 
and  with  the  general  trace  of  the  front  line  (salient,  reentrant). 


1 Squads  organized  for  taking  care  of  the  camp,  bringing  supplies,  etc., 
should  be  same  as  those  enumerated  in  the  organization  of  the  company. 
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In  a quiet  sector  the  shortest  distance  from  the  line  is  4 miles. 
In  an  offensive  sector  the  balloon  may  be  taken  farther  forward. 
If  the  enemy  is  drawing  back  his  artillery  very  rapidly,  it  might 
at  first  sight  appear  that  the  balloon  could  be  operated  up  to 
within  a very  short  distance  of  the  line,  but  its  presence  in 
front  of  the  line  occupied  by  friendly  batteries  would  iniorfere 
considerably  with  the  latter’s  fire  and  would  place  the  observer 
and  material  in  considerable  danger.  The  cable  might  be  cut, 
balloon  struck,  the  car  subject  to  the  concussion  of  large  pro- 
jectiles. Experience  has  shown  that  under  certain  circum- 
stances the  point  of  ascension  may  be  brought  up  to  within  21 
miles  of  a new  front. 

However,  this  position  should  not  be  considered  fixe  l.  and 
the  balloon  should  be  withdrawn  to  the  rear  the  minute  it 
appears  that  the  advance  is  halted  for  any  length  of  time. 

It  must  be  observed  that  the  balloon  drifts  with  the  wind  and 
that  it  may  approach  or  draw  away  from  the  line  as  much  as 
half  a mile  with  relation  to  the  winch.  For  this  reason  it  is 
Avell  to  have  two  points  of  ascension  selected,  one  more  advanced 
to  be  used  when  the  wind  bloAvs  from  the  direction  of  the  line, 
the  other  more  to  the  rear  for  use  when  the  wind  drives  the 
balloon  toward  the  enemy. 

Certain  topographical  features  may  modify  these  rules.  The 
presence  of  a large  river  or  swampy  stream,  railroads  running 
through  cuts  or  on  embankments,  or  large  obstacles  to  be  crossed, 
may  necessitate  moving  the  point  of  ascension  farther  back  than 
the  limits  given. 

Defilade  from  the  view  of  observers  on  the  ground  or  in 
drachens  necessitates  avoiding  crests  or  ground  sloping  tow^ard 
the  enemy  for  points  of  ascension.  The  ground  in  the  immedi- 
ate vicinity  should  also  be  hidden  from  view  so  that  the  arrival 
and  departure  of  the  winch  will  not  be  seen. 

The  position  of  the  winch  should  be  hidden  from  view  of 
aviators  and  selected  so  as  to  deceive  the  enemy.  Consequently 
it  should  not  be  placed  behind  an  isolated  object  easy  to  locate, 
such  as  a clump  of  trees,  crossroads,  cemetery,  etc.,  but,  on  the 
contrary,  should  be  in  a location  such  that  it  blends  in  with  the 
landscape. 

Technical  considerations, — Since  the  point  of  ascension  should 
be  readily  accessible  for  a heavy  truck,  such  as  the  Avinch,  the 
ground  should  be  solid  and  provision  should  be  made  for  keeping 
it  so  in  case  of  long  rains. 
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To  dig  out  a shelter  the  subsoil  should  be  dry  to  a depth  of  10 
to  12  feet. 

It  should  be  possible  to  haul  the  balloon  down  in  the  imme- 
diate vicinity,  consequently  there  should  be  an  open  space  of 
about  1,600  feet. 

If  the  point  selected  is  in  a wooded  region,  care  must  be  taken 
to  see  that  the  winch  is  in  an  open  space  so  that  the  cable  will 
not  be  caught  in  trees.  The  cable  should  have  a clear  space 
when  at  an  angle  of  45  degrees. 

GENERAL  ARRANGEMENTS. 

(a)  Trucks, — The  first  section,  including  only  three  trucks, 
should  come  up  on  the  ground — the  winch,  the  tender,  or  camp 
equipment  wagon,  the  telephone  truck.  When  these  trucks  are 
not  entirely  hidden  from  the  view  of  aviators  they  should  be 
sufficiently  separated  so  that  one  of  them  will  not  lead  to  the  dis- 
covery of  the  others.  A distance  of  1,600  feet  at  least  should  be 
allowed  between  the  winch  and  the  tender,  1,600  to  3,000  between 
the  winch  and  the  telephone  truck.  The  last  two  trucks  are 
always  removed  from  the  probable  line  of  fire  directed  at  the 
winch. 

For  the  telephone  truck  a place  should  be  selected  that  is  of 
easy  access;  this  truck  comes  on  tlie  terrain  by  a different  route 
from  that  followed  by  the  winch,  using  good  roads,  if  possible. 

{h)  Telephone  sysletn. — The  te]ei)hone  connections  are  estab- 
lished as  explained  in  Chapter  I.  The  reserve  line  and  the  spe- 
cial lines  are  run  by  the  telephone  squad.  The  general  tele- 
phone system  is  laid  out  by  the  company  commander.  The  re- 
serve system  is  always  installed  over  different  lines  from  those 
of  the  noimial  system. 

DETAILED  xUlRANGEMENTS. 

Shelter  for  winches. — Two  kinds  of  shelter  are  used  for  the 
winches — artificial  and  natural. 

Artificial  shelters  are  of  different  types,  depending  upon  the 
winch : 

(a)  Steam  winch  and  icincJi  icith  two  motors, — In  these  two 
models  of  winch  the  cable  conies  out  of  the  middle  of  the  car- 
riage. 

A shelter  of  earth  and  logs  is  built,  the  height  of  the  shelter 
in  earth  in  its  natural  state  being  calculated  for  angles  of  fall 
of  30°  for  shell  fire. 
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(&)  Automobile  mncli,  1915. — In  the  automobile  winch,  1915, 
the  cable  comes  out  from  the  rear  of  the  truck.  The  height  of 
the  truck  is  much  less  than  in  the  other  types  of  winch.  Much 
less  excavation  is  required  in  constructing  a shelter  for  it.  The 
shelter  should  be  constructed  parallel  to  the  lines  or  in  a 
slightly  oblique  direction. 

The  shelter  may  be  constructed  with  two  entrances  so  that, 
no  matter  what  direction  the  wind  may  be,  it  will  not  be 
necessary  to  make  use  of  the  pulley. 


Overhead  camouflage  for  the  shelter. — The  winch  may  be  dis- 
guised with  a canvas  or  a latticework  of  boughs,  etc.,  furnished 
by  the  camouflage  section.  This  is  a rapid  method  and  nearly 
alwnys  efficacious. 

The  appearance  of  the  ground  as  seen  from  above  should  be 
considered ; for  instance,  as  seen  from  the  balloon  or  by  photo- 
graphs taken  from  the  air,  the  shelter  should  be  so  ar- 
ranged that  it  does  not  break  the  existing  color  effect  of  the 
terrain.  Particular  care  should  be  taken  that  the  outline  of 
the  shelter  does  not  cut  the  lines  of  cultivation  even  when  the 
latter  appear  to  be  obliterated  when  seen  from  the  ground. 
Paths  should  be  covered  up  with  grass  cut  some  distance  away. 
The  position  of  these  preparations,  as  well  as  that  of  the  ground 
which  is  thrown  up,  should  be  masked  with  branches.  An  ef- 
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fort  should  be  made  to  have  the  winches’  shelter  appear  the 
same  as  the  surrounding  terrain.  (Hay  stack,  manure  pile, 
artificial  woods,  irregular  hedge,  etc.) 

Natural  shelter. — A deep  depression  may  be  used  as  shelter 
for  the  winch ; in  rhis  case  splinter  proofs  would  be  constructed. 
Sunken  roads  are  sometimes  found  where,  by  cutting  into  the 
side,  the  road  itself  may  be  left  clear.  The  cut  is  covered 


over  with  branches  which  hide  the  winch  and  partially  conceal 
the  smoke  from  it. 

Quarries  sometimes  furnish  good  shelter  without  excavating 
at  all.  In  this  case  a splinter  proof  is  generally  constructed. 

Telephone  shelter. — When  the  company  has  no  office  or  head- 
quarters truck,  or  when  the  nature  of  the  ground  is  such  that 
the  headquarters  truck  can  not  be  brought  close  enough  to  the 
winch  (one-half  mile  or  less)  the  company  commander  builds 
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a subterranean  telephone  station.  In  this  are  installed  the 
s\Yitchboa  rds  for  the  special  telephone  system,  for  the  auxiliary 
system,  and  for  the  line  connecting  up  with  the  aeronautical 
central  station. 

Interior  arrangement,  floor,  lights,  etc.,  should  be  constructed 
with  a view  to  accommodating  the  sergeant  recorder  and  his 
assistants,  also  the  observer. 

Shelter  for  the  men. — The  men  should  be  protected  from  the 
enemy’s  view,  from  artillery  fire,  and  from  projectiles  thrown 
by  aviators.  FJxisting  shelter  in  the  neighborhood  should  be 
utilized,  such  as  trenches,  woods,  and  hedges,  which  may  be 
improved  or  reinforced  as  required. 


Post  of  the  company  commander  during  ascension. — When  he 
is  not  called  away  from  the  point  of  ascension  in  answering 
calls  from  the  general  staff  or  artillery  of  the  sector,  the  com- 
pany commander  should  always  remain  by  the  telephone  truck 
or  shelter.  He  leaves  this  post  when  necessary  to  oversee  the 
operations  of  the  company  at  the  point  of  ascension. 

OUTLINE  OF  DUTIES  OF  THE  MANEUVERING  OFFI- 
CER AT  THE  POINT  OF  ASCENSION. 

1.  INSTRUCTIONS  RELATIVE  TO  DIVIDING  UP  THE  DUTIES  OF 
THE  PERSONNEL. 

yfancurcring  officer. — The  maneuvering  officer  is  responsible 
for  everything  that  takes  place  at  the  point  of  ascension.  He 
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should  save  the  observer  from  any  concern  relative  to  the 
maneuvering  of  the  balloon  or  his  own  safety. 

The  maneuvering  officer  should  see  that  observation  is  car- 
ried on  under  the  best  conditions.  If  there  is  a mist  up  above 
or  close  to  the  ground,  he  should  recognize  it  by  examining  the 


clearness  of  the  outline  of  the  neighboring  balloons.  He  regu- 
lates the  height  in  accordance  with  the  tactical  or  technical 
conditions  previously  noted.  (Part  1.) 

He  watches  the  tension  on  the  cable.  In  case  of  a strong 
wind  he  has  the  winch  corporal  take  a written  record  of  the 
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tension  taken  at  regular  intervals,  tlie  length  of  time  between 
readings  depending  upon  the  danger  of  the  winds  increasing. 

He  watches  the  condition  of  the  atmosphere  for  sudden 
changes  and  for  electrical  conditions  (squalls,  storms).  He 
constantly  oversees  the  lookout  details  and  gives  them  frequent 
practice  by  signaling  an  alarm. 

He  frequently  verifies  the  proper  operation  of  the  telephone 
connections  by  using  them  himself. 

Winch  detail. — The  only  one  near  the  winch  should  be  the 
winch  detail,  one  winch  telephone  man,  and  a rigger  to  operate 
the  reel  and  the  reserve  telephone  line. 

One  of  the  winch  detail  is  designated  to  assist  the  rigger  at 
the  reel  and  with  him  be  responsible  that  the  telephone  cable 
is  never  stretched. 

To  provide  for  a rupture  of  the  telephone  cable  the  observer 
has  800  feet  of  telephone  cable  on  a reel  in  the  balloon.  With 
this  at  his  disposal  he  should  not  need  to  have  the  balloon  hauled 
to  the  ground  in  case  the  telephone  cable  is  broken. 

Rigging  detail. — The  rigging  detail  remains  at  the  tender. 
One  of  the  riggers  is  detailed  at  the  winch,  as  above  stated. 

Maneuvering  detail. — The  maneuvering  sergeant  places  the 
maneuvering  detail  either  in  a special  shelter  or  in  the  trench 
or  under  cover  within  whistle  sound  of  the  maneuvering  officer. 

If  atmospheric  conditions  are  such  that  the  men  are  not  re- 
quired in  the  immediate  vicinity  of  the  winch,  squads  3 and  4 
will  be  put  at  such  work  as  is  necessary  in  leveling  the  ground,, 
etc.  However,  they  should  not  go  much  over  half  a mile  from, 
the  winch. 

Telephone  operator. — The  telephone  operator  assigned  to  the 
winch  is  under  the  winch  shelter  or  in  a small  shelter  adjoin- 
ing. He  must  constantly  see  that  the  lines  are  open.  (His 
instrument  is  shunted.)  He  is  always  ready  to  run  over  the 
line  from  the  winch  to  the  telephone  truck  if  this  line  is  out  or 
works  irregularly. 

The  other  telephone  men  are  divided  as  follows : 

Corporal  and  four  privates  at  the  telephone  truck  ready  to 
repair  the  line  from  the  telephone  truck  to  the  aeronautical 
central,  the  special  line,  and  the  reserve  line ; the  telephone  ser- 
geant and  four  men  with  the  telephone  cart  are  at  the  aero- 
nautical central  ready  to  repair  the  special  lines  to  the  balloon 
from  the  aeronautical  central. 
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2.  INSTRUCTIONS  FOR  PROTECTION  AGAINST  AIRPLANES. 

1.  Arrangements  for  observation  and  for  protection.  It  in- 
cludes— ■ 

( 1 ) A squad  of  lookouts  commanded  by  a corporal ; 

(2)  Two  machine  guns  provided  with  special  sights;^ 

(3)  A group  of  six  sharpshooters. 

The  lookouts  are  provided  so  as  to  assure  efficient  observation,, 
each  man  watching  over  a given  sector.  The  corporal  is  pro- 
vided witli  field  glasses  and  one  of  the  men  with  a bugle  or  in- 
strument for  sounding  the  alarm. 

The  personnel  of  the  machine-gun  squads^  also  assists  in  the- 
duties  of  lookout,  especially  the  distance  and  speed  estimators. 

As  a general  rule  the  two  machine  guns  are  placed  as  far  for- 
ward as  the  balloon  and  about  160  feet  on  each  side  of  the  line 
from  the  balloon  to  the  winch. 

The  squad  of  sharpshooters  is  placed  in  the  neighborhood  of 
the  winch  on  both  sides  of  the  line  from  the  balloon  to  the  winch 
and  on  the  side  opposite  the  balloon  relative  to  the  winch.  The 
sharpshooters  are  armed  with  the  cavalry  carbine  provided  with 
Chauchot  loader,  and  are  located  in  a trench  with  rests  from 
which  to  fire.  They  are  used  principally  when  the  ballon  has 
been  brought  down  to  a lower  altitude  and  the  enemy  aviator 
is  masked  from  machine-gun  fire.  The  maneuvering  officer  over- 
sees, in  a general  way,  the  arrangements  for  observation  and  for 
protection.  He  arranges  so  he  can  see  his  men  and  direct  them 
by  voice.  He  is  provided  with  a pair  of  field  glasses  with 
micrometer. 

2.  ^¥llat  to  do  in  case  of  attack. — If  an  enemy  airplane  is  seen 
the  lookout  corporal  gives  the  alarm  with  the  trumpet ; he 
details  one  of  the  lookouts  to  follow  it,  the  machine-gun  detail 
prepares  to  fire,  the  winch  detail  verifies  the  operation  of  the 
winch  and  prepares  to  haul  down  the  balloon.  If  the  airplane 
heads  for  the  balloon,  the  balloon  corporal  gives  the  alarm  by 
means  of  two  blasts  of  the  trumpet,  and  the  preceding  arrange- 
ments are  carried  out. 

The  maneuvering  officer  oversees  the  preparations.  On  his 
signal,  3 blasts  of  the  trumpet  or  whistle,  the  winch  hauls  down 
the  balloon  at  full  speed,  the  machine-gun  operators  opening  fire. 

1 Le  Prieur  Auto  Corrector  or  Cottin  sight. 

2 Each  squad  includes  a leader  and  5 others,  as  follows  : 1 to  esti- 
mate distance,  1 to  estimate  speed,  1 to  fire,  1 to  load,  1 assistant  to  the 
last  named. 
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The  sharpshooters  open  fire  only  when  especially  so  directed 
by  the  maneuvering  officer. 

If  the  attack  is  successful  and  the  balloon  is  set  on  fire,  the 
maneuvering  officer  sends  word  by  telephone  to  the  observer  to 
jump  with  his  parachute.  This  warning  is  repeated  by  a series 
of  a dozen  short  rapid  blasts  of  the  trumpet  or  whistle. 

The  maneuvering  officer  has  the  winch  move  to  one  side  so  that 
the  burning  balloon,  as  it  falls,  will  not  catch  the  observer  and 
his  parachute.  As  a rule  it  is  not  necessary  to  move  the  winch 
if  the  balloon  is  not  on  fire.  The  only  objection  to  this  is  its 
separation  from  the  machine  guns  whose  fire  is  its  best  pro- 
tection. 

If  the  attack  is  given  up  or  is  not  pushed  and  the  enemy  air- 
plane withdraws  toward  its  own  lines,  the  maneuvering  officer 
gives  the  signal  that  the  danger  has  passed  by  sounding  “ Cease 
firing  ” or  four  long  blasts  of  the  bugle. 

3.  INSTRUCTIONS  IN  CASE  OF  BOMBARDMENT. 

If  the  fire  is  percussion,  the  personnel  remains  under  its 
shelter.  If  it  is  time  fire,  the  maneuvering  officer  has  the  bal- 
loon let  up  and  learns  the  height  of  burst  from  the  observer. 

In  case  of  accurate  percussion  fire  or  a combined  attack  of 
airplanes  and  artillery,  the  maneuvering  officer  must  decide 
whether  or  not  he  thinks  best  to  draw  back  with  the  balloon  and 
all  the  company  during  a lull  in  the  fire 

D.  ITINERARY. 

Choice  of  route. — The  route  from  the  camping  point  to  the 
point  of  ascension  should  be  as  short  as  possible.  Moreover, 
there  should  be  several  different  routes,  so  as  to  deceive  the 
enemy  as  to  the  way  the  balloon  moves. 

Tactical  considerations. — The  route  should  be  hidden  as  well 
as  possible  from  the  sight  of  observers  on  the  ground  and  in 
the  enemy  balloons.  This  route  follows  valleys  and  wooded 
roads  and  crosses  ridges  perpendicular  to  their  crests.  In  case 
of  necessity,  points  which  are  visible  to  the  enemy  may  be  pro- 
tected by  artificial  cover. 

Technical  considerations. — The  route  should  be  accessible  to 
trucks  in  any  kind  of  weather,  wet  or  dry.  It  is  prepared  by 
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the  balloon  company  with  the  assistance  of  the  engineers  and 
the  telegraph  service  (crossing  trenches,  streams,  telephone 
lines,  etc. ) . 

General  Arrangements. 

Formation  of  the  column.^ — The  winch  moves  alone  along  the 
road;  the  tender  follows  it  at  a distance  of  about  800  yards 
and  tries  to  keep  it  in  view. 

These  two  trucks  transport  the  following  personnel : 

Truck.  • Tender. 


Maneuvering  officer. 

Winch  sergeant. 

AVinch  corporal. 

3 privates  of  the  winch  detail. 

1 telephone  operator. 

2 of  the  machine  gun  and  look- 
out details.^ 


Sergeant  of  the  rigging  detail. 

1 private  of  the  rigging  detail. 
Corporal  of  the  machine-gun 

detail. 

3  machine-gun  operators  (1 
piece). 

2 drivers. 


The  telephone  truck  transports  the  telephone  central,  the 
recorders,  and  a telephone  operator  direct  to  the  point  selected, 
taking  a route  over  good  roads. 

The  telephone  cart  follows  the  telephone  truck.  It  leaves 
the  telephone  corporal  and  two  telephone  operators  at  the  point 
where  the  telephone  truck  stops,  then  takes  the  telephone  ser- 
geant and  the  four  remaining  telephone  operators  to  the  aero- 
nautical central,  where  it  remains. 

The  maneuvering  officer  gives  his  instructions  to  the  winch 
sergeant  for  bringing  up  the  winch.  It  is  advisable  to  move 
as  fast  as  the  material  and  state  of  road  will  permit,  especially 
in  crossing  ridges. 

The  observer  should  be  in  constant  telephonic  communication 
with  the  winch.  This  is  necessary  so  that  the  observer  may 
feel  at  ease  during  the  movement  of  the  balloon,  and  also  so 
that  he  can  report  anything  of  importance  that  takes  place  as 
soon  as  he  is  in  sight  of  the  enemy’s  lines. 

The  service  of  protection  during  the  march  is  in  the  hands 
of  the  machine-gun  operators  and  lookouts  on  the  winch  and 
tender. 

1 The  arrangement  given  refers  particularly  to  automobile  companies, 
but  the  principles  are  applicable  as  well  to  companies  of  other  types. 

2 Distance  estimator  and  speed  estimator. 
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In  good  weather  the  men  march  in  two  squads,  one  in  front 
of  the  winch,  the  other  behind."^  If  the  weather  is  uncertain  the 
wiiich  reduces  its  speed.  In  this  case  all  the  maneuvering  detail 
form  in  a square  aroued  the  winch,  the  men  separated  from 
each  other  by  50  to  60  feet. 

All  movements  of  the  balloon  should  be  executed  very  rapidly. 
To  prevent  the  enemy’s  discovering  the  location  of  the  balloon 
bed  it  should  always  be  raised  up  and  hauled  down  at  points 
removed  from  the  bed  and  at  a different  point  as  often  as  pos- 
sible. 


The  maneuvering  olficer  should  carefully  study  the  conceal- 
ment of  the  route,  especially  in  the  neighborhood  of  the  point  of 
ascension. 

Detailed  Arkangements. 

Telephone  lines. — The  most  frequent  obstacle  met  with  on  the 
road  from  the  balloon  bed  to  the  point  of  ascensions  is  telephone 
lines.  The  following  method  may  be  used  in  preparing  cross- 
ings : 

1.  Run  the  separate  lines  through  insulators  in  a trench  dug 
in  the  ground.  (The  width  of  the  opening  should  be  at  least 
three  times  the  height  of  the  wires  above  the  ground. ) 

2.  Rig  up  an  arrangement  with  pulleys  so  that  all  the  wires 
between  two  posts  may  be  lowered  and  raised  simultaneously. 

Two  openings  should  always  be  made  on  the  same  route  so 
that  the  balloon  is  not  dependent  upon  a single  one. 

1 The  first  squad  starts  as  soon  as  the  balloon  has  been  attached  to 
the  winch.  The  second  squad  starts  at  the  same  time  as  the  winch 
-and  as  soon  as  the  balloon  has  reached  the  desired  height. 
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Halting  points, — Points  will  be  selected  along  the  route  whoi*e 
the  balloon  may  be  hauled  down  in  case  of  necessity.  This  oper- 
ation should  be  easy  and  rapid.  The  point  selected  should  be 
rsuch  that  the  balloon  is  out  of  sight  of  the  enemy  as  soon  as  it 


reaches  the  ground.  A point  called  a halting  point  will  be 
selected  between  the  balloon  bed  and  the  point  of  ascension.  The 
balloon  halts  here  when  there  is  some  question  as  to  the  stability 
of  the  weather. 
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PART  I. 


BALLOON  OBSERVATION. 

INTRODUCTORY  NOTE. 

In  this  pamphlet  will  be  laid  down  the  general  prin- 
ciples and  also  the  limitations  which  govern  obser- 
vation from  balloons.  Balloon  observation  includes 
more  than  actual  artillery  observation.  (See  ^ ^ Employ- 
ment of  Balloons^’)- 

The  details  of  cooperation  between  balloons  and 
artillery  are  issued  from  time  to  time  by  the  general 
staff  in  the  form  of  pamphlets.  Whatever  the  system 
ordered  at  the  time,  there  are  certain  principles  which 
do  not  change. 

In  artillery  observation  it  cannot  be  emphasized  too 
strongly  that  success  depends  both  on — 

1.  The  efficiency  of  the  balloon  observers,  including 
an  intimate  knowledge  of  the  ground  within  view. 

2.  An  intimate  knowledge  by  artillery  commanders 
of  the  possibilities  and  limitations  of  balloon  obser- 
vation. 

The  limitations  of  balloon  observation  are — 

1.  Distance  from  the  target. 

2.  Height  of  observer. 

3.  Visibility. 

Distance  from  the  target  is  inevitable,  but  can  be 
lessened  by  advanced  positions  and  winch  tracks. 

(3) 
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During  active  operation,  it  has  some  times  been  possi- 
ble to  approach  balloons  within  4,500  meters  (4,921 
yards)  of  the  line. 

The  low  height  of  the  balloon  compared  with  an 
aeroplane  is  a drawback,  as  it  brings  a question  of 
dead  ground  and  exaggerated  perspective. 

Visibility  is  the  determining  factor  of  the  balloon^s 
usefulness.  In  very  high  winds,  very  misty  or  cloudy 
weather,  observation  is  impossible,  and  owing  to  its 
stationary  nature,  the  balloon  cannot,  by  any  special 
effort  on  the  part  of  its  observers,  overcome  unfavor- 
able conditions,  in  the  same  way  as  is  possible  in  the 
case  of  aeroplane  observation. 

On  the  other  hand,  a balloon  flying  at  a height  of 
1,500  meters  (1,640  yds.)  and  7,000  meters  (7,651 
yards)  from  the  line,  under  favorable  weather  condi- 
tions combines,  in  a marked  degree  many  of  the  ad- 
vantages of  air  and  ground  observation. 

In  the  first  place,  glasses  can  be  used.  Secondly, 
the  balloon  observer  can  converse  direct  with  the 
battery  commander  by  telephone.  Apart,  therefore, 
from  ease  and  certainty  in  reporting  observations,  the 
telephone  system  enables  an  elastic  program  of  work  to 
be  drawn  up  and  admits  of  personal  conversation  be- 
tween the  battery  commander  and  the  observer, 
often  permitting  mistakes  or  misunderstandings  to  be 
cleared  up  during  shoot  instead  of  afterwards. 

Finally,  owing  to  the  continuous  nature  of  his  ob- 
servation from  the  same  spot,  the  balloon  observer  is 
able  to  learn  his  country  in  the  greatest  detail,  and 
can  keep  a close  watch  on  suspected  roads  or  areas  of 
country. 
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LIAISON  BETWEEN  BALLOONS  AND  ARTILLERY. 

The  work  of  balloons  is  principally  with  the  artillery 
and  close  liaison  between  these  two  branches  is  indis- 
pensable if  the  best  results  are  to  be  obtained.  This 
close  liaison  should  be  promoted  on  the  following  lines: 

(a)  Balloon  companies  should  each;  as  far  as  possi- 
ble, be  allotted  specific  artillery  organizations.  This 
facilitates  telephone  communication,  prevents  dupli- 
cation of  liaison  work,  and  leads  to  a far  more  intimate 
and  personal  liaison  than  does  any  other  method. ' 

(h)  Balloon  observers  must  visit  batteries  frequent- 
ly, and  sometimes  be  attached  for  short  periods. 
Shoots  should  be  discussed  especially  if  unsuccessful. 
Observers  should  prepare  and  take  with  them  when 
visiting  batteries  a list  of  targets  which  are  clearly 
visible  from  the  balloon  and  on  which  they  can  ob- 
serve effectively.  Similarly,  artillery  commanders 
should  let  balloon  observers  know  of  any  further  tar- 
gets which  they  especially  wish  to  engage,  as  work 
previously  prepared  on  the  ground  saves  time  and 
gives  better  results. 

(c)  Artillery  officers  should  visit  the  balloon  and 
make  ascents.  They  will  thus  become  acquainted 
with  the  extent  of  view  from  the  balloon,  and  the 
ability  and  difficulties  of  the  observers. 

EMPLOYMENT  OF  BALLOONS. 

In  view  of  the  above,  the  work  most  suitable  for 
balloons  is  as  follows: 

GENERAL  SURVEYANCE  OF  ENEMY'S  ACTIVITIES. 

{a)  Reporting  modifications  of  enemy  defensive  or- 
ganization; detecting  movements  of  convoys  and 
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trains.  Their  importance  and  itineraries,  locating 
infantry  signals,  and  all  other  activities  such  as  re- 
vealed by  fires,  smokes,  dust,  trails,  etc. 

(b)  Spotting  active  hostile  batteries  and  reporting 
hostile  shelling.  Reporting  hostile  shelling  is  a duty 
for  which  balloons  are  especially  suitable,  as  they  are 
favorably  situated  to  observe  both  the  flash  of  the 
gun  and  the  fall  of  the  shell.  From  this  information 
it  is  possible  to  direct  not  only  neutralizing  fire  on  the 
hostile  battery,  but  often  also  to  establish  the  caliber 
of  the  guns  and  the  arc  of  fire  of  the  battery. 

RANGING  AND  ADJUSTING  OF  FIRE. 

(a)  Observing  fire  for  destruction  on  all  targets, 
counterbattery,  or  bombardment. 

(b)  Reporting  fleeting  targets  and  observing  fire  on 
them. 

(c)  Observing  for  registration  fire. 

(d)  Observing  fire  on  the  enemy^s  communications. 

(e)  Cooperation  with  aeroplanes. 


PART  II. 


WORK  IN  THE  BASKET. 

[Translation  of  French  document,  ^^Instructions  au  sujet  du  Travail  en  Nacelle/' 
a publication  of  French  G.  Q.  G.,  1918,  by  Lieut.  Kellogg.] 

The  rapidity  and  precision  of  the  work  in  the  basket 
depend  not  only  on  the  natural  gifts  of  the  observer, 
but  also  very  largely  on  his  methods  of  work. 

The  object  of  the  following  instructions  is  to  tell 
the  student  observers  the  general  methods  they  should 
follow  and  to  explain  the  use  of  these  methods. 

The  principal  operations  which  they  must  be  able 
to  execute  rapidly  are  as  follows: 

1.  Orientation  and  general  reconnaissance  of  the 
terrain. 

2.  Spotting  points  on  the  ground  seen  on  the  map 
and  points  on  the  map  seen  on  the  ground. 

3.  Observation  of  fire. 

Chapter  1. 

ORIENTATION  AND  GENERAL  RECONNAISSANCE  OF  THE 
TERRAIN. 

This  is  the  operation  which  the  observer  executes 
on  his  first  ascension  in  a new  sector;  this  is  how  it 
should  be  conducted: 

1.  Rapidly  look  over  the  terrain  around  the  ascensional 
point  in  order  to  orient  the  map. 

This  is  done  by  finding  in  some  direction  from  the 
ascensional  point  a line  giving  an  easily  identified 
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direction  (a  road,  an  edge  of  woods,  etc.).  Orient 
the  map  so  as  to  make  this  line  on  the  map  parallel 
to  the  line  on  the  ground. 

The  map  can  also  be  oriented  by  means  of  the 
compass. 

2.  Locate  the  horizontal  projection  of  the  balloon. 

The  observer  may  know  already  the  winch  position, 
but  the  balloon  is  carried  off  horizontally  from  the 
winch  sometimes  as  much  as  400  or  500  meters  (436 
to  545  yards).  Thus  it  is  essential  not  to  confuse  the 
winch  position  with  the  horizontal  projection  of  the 
balloon.  If  this  is  done,  errors  will  be  made  in  the  I 
operations  which  we  are  going  to  discuss  later,  where  | 
we  make  use  of  this  known  point.  1 

It  is  pretty  hard  to  materialize  definitely  the  ver- 
tical line  passing  through  the  basket.  The  effect  of 
the  wind  and  the  movements  of  the  balloon  make  it 
impossible  to  use  a plumb  line.  The  observer  has  to  ' 
find  his  projection  on  the  ground  by  leaning  first 
from  one  side  of  the  basket  and  then  from  the  other  i 
in  order  to  diminish  the  chances  of  error.  An  ap- 
proximation of  25  or  50  meters  is  sufficiently  accurate 
for  the  general  reconnaissance  which  it  is  necessary 
to  make. 

3.  Leaving  the  region  beneath  the  balloon , acquaint 
yourself,  step  by  step,  with  the  most  prominent  points 
in  different  directions — masses  of  woods,  villages,  etc. 

There  are  two  methods — by  the  process  of  chem- 
inement  or  tracing  landmarks  and  by  the  process  of 
direct  alignment. 
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The  process  of  ^^cheminement^^  or  tracing  consists 
in  following  outlines,  such  as  roads,  streams,  or  hedges, 
identifying  as  you  go  along  details  of  the  terrain 
which  these  lines  pass  through  or  near.  On  account 
of  the  deformations  due  to  the  effect  of  perspective  and 
to  the  unevenness  of  the  ground,  and  particularly  on 
account  of  the  deformation  of  angles,  if  it  is  a winding 
road,  this  method  often  leads  to  errors;  it  should  be 
employed  only  in  certain  cases  defined  below: 

The  process  of  ^^direct  alignment’’  consists  of 
studying  the  terrain  by  following  successive  directions 
from  the  balloon  position. 

We  call  the  alignment  of  a point  the  trace,  on  the 
terrain,  of  the  vertical  plane  passing  through  this 
point  and  through  the  eye  of  the  observer;  in  per- 
spective vision,  when  the  observer  determines  the 
point  in  question,  this  alignment  would  appear  to 
him  a vertical  line.  On  the  map  it  is  nothing  more 
than  the  straight  line  joining  the  point  under  considera- 
tion to  the  vertical  projection  of  the  balloon. 

The  method  of  alignment,  then,  consists  in  first 
identifying  the  most  prominent  points  near  the  balloon 
and  finding,  by  cheminement  or  tracing,  the  lines 
running  from  these  points.  A point  found  directly 
by  cheminement  should  not  be  considered  as 
definitely  determined  until  its  alignment  has 
been  verified. 

This  first  reconnaissance  is  not  to  study  the  terrain 
in  all  its  details,  but  only  to  fix  in  the  memory  a 
certain  number  of  prominent  points  scattered  through- 
out the  sector  in  order  to  facilitate  later  work. 
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These  points  should  be  very  distinct,  visible  to  the 
naked  eye,  and  of  characteristic  forms,  so  that  there 
will  be  no  danger  of  confusing  them  with  others — 
masses  of  woods,  important  villages,  etc.  Roads  with 
borders  of  trees,  large  paths  for  hauling  supplies, 
when  taken  together,  are  very  valuable  for  quickly 
finding  others. 

Chaptek  II. 

SPOTTING  OF  POINTS. 

Generalities. — In  all  spotting  operations,  whether 
working  from  the  map  to  the  terrain  or  vice  versa,  the 
difficulty  is  due  to  the  fact  that  the  situation  of  the 
point  has  to  be  found  on  a two-dimension  surface. 

The  best  method  of  work  will  be,  then,  that  which 
suppresses  as  quickly  as  possible  one  of  these  dimen- 
sions and  to  conduct  the  research  on  a straight  line. 

Any  point  can  be  placed  on  the  terrain  or  on  the 
map  if  you  know  the  following  elements: 

1.  Its  direction  or  alignment. 

2.  Its  situation  on  this  alignment — that  is,  its 
^^range.^^ 

In  oblique  vision,  a digression  in  direction  is  always 
much  more  apparent  than  a digression  of  the  same 
size  in  range.  Thus  the  direction  of  a point  can 
he  identified  with  more  facility  and  precision 
than  its  range.  For  these  reasons,  the  following 
methods  consider  two  distinct  phases  in  aU  spotting 
operations : 

1.  Investigation  of  direction. 

2.  Investigation  of  range. 
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The  investigation  in  direction  always  comes 

first,  as  it  is  easier,  and  its  result  makes  the  inves- 
tigation for  range  easier. 

LOCATING  ON  THE  GROUND  AN  OBJECT  SEEN  ON  THE 

MAP. 

If  it  is  a question  of  a very  visible  point  (cross-roads, 
an  isolated  house,  a corner  of  woods,  etc.),  the  spotting 
can  be  done  almost  immediately,  it  was  found  in  the 
general  reconnaissance  of  the  terrain,  which  was  dis- 
cussed in  chapter  1. 

If.  on  the  contrary,  the  point  under  consideration  is 
difficult  to  find  (a  piece  of  trench  in  a confused  and 
cut-up  region,  a battery  emplacement,  etc.)  we  must 
have  recourse  to  a precise  method. 

1.  RESEARCH  IN  DIRECTION. 

Join  on  the  map  the  projection  of  the  balloon  and 
the  center  of  the  objective.  Identify  this  direction  on 
the  terrain  by  finding  on  the  alignment  a prominent 
point.  This  line  can  be  drawn  in  the  basket.  It  is  a 
good  thing  to  draw  the  alignment  on  a vertical 
photograph  of  the  objective  also,  in  order  to 
have  a greater  number  of  reference  points  than 
the  map  could  give. 

2.  INVESTIGATION  OF  RANGE. 

Identify  on  the  map  (or  photo)  two  points,  one 
situated  over  and  one  short  of  the  objective.  Narrow 
down  this  bracket  step  by  step  until  the  object  is 
recognized. 
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As  this  investigation  of  the  range  is  the  more  diffi- 
cult, observers  must  be  warned  against  certain 
methods  which  are  to  be  absolutely  avoided — 

1.  Never  identify  the  range  of  a point  by  com- 
paring it  with  that  of  a nearby  point  situated  on 
a different  alignment. 

If  these  two  points  are  not  at  exactly  the  same 
height,  the  deformations  due  to  oblique  vision  can 
falsify  their  apparent  relative  range.  The  point 
farthest  away  can  even  seem  nearer,  and  the  nearest 
point  farther  away. 

Example  (fig.  1). — Suppose  there  are  two  trees,  A 
and  B,  A being  nearer  the  balloon  and  higher  than  B. 
It  can  happen  that,  in  oblique  vision  (fig.  2),  B having 
its  image  B'  and  A its  image  A',  the  depression  of  the 
image  B'  is  more  than  that  of  A'.  In  this  case,  the 
observer  will  be  tempted  to  believe  that  the  tree  B is 
nearer  him  than  the  tree  A. 

2.  All  oblique  alignment  in  investigating  the 
range  must  be  absolutely  avoided. 

Oblique  alignment  means  a line  connecting  two 
points  on  the  map  and  not  passing  through  the  hori- 
zontal projection  of  the  balloon. 

You  might  be  tempted  to  use  an  alignment  to  find 
the  range  of  an  objective  after  having  determined  the 
direction.  The  process  would  consist  in  finding  on  the 
map  two  points  so  placed  that  the  straight  line  be- 
tween them  passes  through  the  objective,  visualizing 
this  line  on  the  terrain,  and  placing  the  objective  at  the 
intersection  of  this  visualized  line  and  the  direct  align- 
ment. This  result,  which  would  be  accurate  if  the 
ground  were  absolutely  flat,  is  made  erroneous  by  the 
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unevenness  of  the  terrain.  On  account  of  this,  the 
oblique  alignment  does  not  pass,  in  oblique  vision, 
through  the  same  points  as  its  horizontal  projection 
on  the  map. 


Example  (fig.  3). — On  the  map,  C is  the  objective, 
A and  B two  points  so  situated  that  the  line  AB  passes 
through  C,  and  EF  the  direct  alignment,  or  the  line 
balloon  objective.  The  line  AB  coincided  on  the  ter- 
rain, with  the  trace  of  the  vertical  plane  passing 
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through  A and  B.  In  oblique  vision  (fig.  4)  it  is  differ- 
ent. The  line  A'C'B'  is  a curve  which  follows  the 


I 


Fi^.  ^ 

irregularities  of  the  ground,  and  the  point  C'  is  not  on 
the  oblique  alignment  A'B'. 

LOCATING  ON  THE  MAP  AN  OBJECT  SEEN  ON  THE 
GROUND. 

f.  Determine  first  on  the  map  the  approximate 
region  where  the  objective  is  seen. 

A result  which  you  can  obtain  very  quickly  thanks 
to  the  points  which  you  had  found  in  your  first  recon- 
naissance of  the  terrain. 
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2.  Investigation  of  direction. 

This  operation  consists  in  determining  the  align- 
ment of  the  objective.  As  this  alignment  is  a straight 
line,  you  only  have  to  know  two  points.  One  of  them 
could  be  the  horizontal  projection  of  the  balloon;  but 
you  must  realize  that  this  position  is  always  changing 
a little,  and  it  is  hard  to  determine  it  with  absolute 
precision.  It  is  better  to  carry  on  the  operation  inde- 
pendent of  this  position,  which  means  applying  the 
following  method: 

Choose  on  the  alignment  of  the  center  of  the 
objective  two  points,  one  over  and  one  short, 
and  easily  identifiable  on  the  map.  Draw  with 
a pencil  in  the  region  of  the  objective  the  align- 
ment thus  obtained.  These  points  should  be, 
as  tar  as  possible,  precise  details  of  the  terrain, 
such  as  a corner  of  woods,  an  angle  of  a house,  a 
place  where  roads  or  trenches  cross,  an  isolated  tree, 
etc.  When  the  alignment  of  the  objective  does  not 
pass  through  any  such  points,  the  difficulty  can  be 
overcome  by  determining  in  what  proportions  it  cuts 
a known  element,  such  as  an  edge  of  woods  or  a hedge, 
provided  this  element  is  plainly  perpendicular 
to  the  direction  of  observation. 

This  direction  can  be  approximated  to  the  extent  of 
the  thickness  of  the  pencil  mark.  On  its  accuracy  the 
final  result  depends.  The  difficulty  lies  in  materializ- 
ing the  alignment — that  is,  the  vertical  line  through 
the  center  of  the  objective — in  order  fo  lessen  the 
chances  for  mistakes.  Student  observers  should  have 
frequent  practice  in  this  exercise. 
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llTien  the  point  to  be  found  is  near  the  edge  of  the 
map  it  is  sometimes  necessary  to  take  both  reference 
points  between  the  balloon  and  the  objective;  this 
should  be  avoided  as  much  as  possible,  because  it  is 
apt  to  be  less  exact  than  when  the  objective  is  brack- 
eted by  its  reference  points. 

Thus  (fig.  5),  two  reference  points  A and  B deter- 
mine the  alignment  AB,  O,  the  objective,  is  situated 
at  some  point  between  A and  B.  An  error  AA'  in  the 
spotting  of  one  of  these  points  leads  to  a smaller  error 
in  the  position  of  the  objective  00' — that  is,  smaller 
than  AA'. 

On  the  other  hand,  let  both  the  reference  points 
^^a^^  and  ^^b^’  (fig.  6)  be  situated  short  of  the  objective 
O,  ^^a^^  being  nearer  the  objective  and  ^^b’^  nearer  to  the 
balloon.  An  error  aa'  in  spotting  ^^a’^  leads  to  an 
error  00'  in  the  objective  greater  than  aa'.  Notice 
that  this  error  diminishes  as  ^^A’’  approaches  O,  thus 
being  as  a^,  the  error  a^a'^  equal  to  aa'  leads  to 
an  error  00'^,  in  the  objective,  less  than  00'.  We 
^vould  thus  obtain  an  analogous  result  if  we  would 
move  the  point  ^^b^^  farther  away. 

Therefore,  when  yon  are  obliged  to  take  the  two 
reference  points  between  you  and  the  objective^ 
choose  one  as  near  the  objective  as  possible  and 
the  other  as  near  as  possible  to  the  balloon. 

3.  Investigation  of  range. 

Identify  details  of  the  terrain  situated  over  and 
short  of  the  objective  on  the  alignment.  Narrow  this 
bracket  down  step  by  step;  situate  the  objective  on 
the  map  according  to  its  relative  distance  from  the 
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two  nearest  identifiable  reference  points^  taking  into 
account  the  deformations  due  to  the  laws  of  perspective 
and  the  relief  of  the  ground. 


If  you  have  a vertical  photograph  of  the  region^ 
trace  the  alignment  on  this  photograph  and  make  the 
investigation  in  range  by  the  same  means. 
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The  dangers  against  which  I warned  you  before  in 
connection  with  the  investigation  of  range  apply  in 
this  case  also,  so  it  is  unnecessary  to  repeat  them. 

When  the  two  last  identifiable  reference  points  are 
some  distance  from  each  other,  the  situation  of  the 
objective  has  a possible  error,  of  which  you  know  the 
size  according  to  the  distance  between  the  two  refer- 
ence points;  it  might  be  interesting  to  remember  this 
in  case  different  information  is  obtained  on  this  objec- 
tive from  that  obtained  in  the  balloon. 

This  error  can  be  considerable  diminished  if  you 
use  a vertical  photograph;  the  investigation  can  then 
be  carried  on  by  the  same  method  as  on  the  map,  with 
greater  precision.  In  the  case  of  a battery,  particu- 
larly, it  is  for  the  observer  to  find  the  position  of  each 
piece. 

In  case,  on  account  of  dead  ground  or  of  a mask 
before  the  battery,  the  observer  sees  the  flashes  or 
the  smoke  without  seeing  the  battery  itself,  he  should 
mark  the  exact  alignment  in  which  the  flashes  or 
smoke  are  seen,  and  determine  the  bracket  in  range — 
that  is,  the  reference  points  nearest  the  objective 
which  are  clearly  over  and  short.  This  document, 
compared  with  other  information  can  facilitate  the 
identification  of  the  battery. 

Chapter  III. 

OBSERVATION  OF  FIRE. 

The  observation  of  fire  is  essentially  the  following 
operation,  repeated  for  each  shot  or  salvo:  Locating 
on  the  ground  the  position  of  one  point,  which  is  the 
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point  of  burst,  and  announcing  its  situation  in  refer- 
ence to  another  point,  which  is  the  target. 

But  it  has  been  demonstrated  that  it  is  impossible, 
without  using  the  map,  to  determine  the  error  in 
range  of  one  point  relatively  to  another  point  not  on 
the  same  alignment. 

The  operation  must  consist  in : 

1.  Spotting  on  the  map  the  point  of  burst. 

2.  Beading  its  position  in  reference  to  the  target. 

The  observation  of  the  burst — that  is,  the  spotting 

of  the  point  of  impact — is  the  same  whether  the 
observation  is  direct  or  lateral. 

1.  PREPARATION  OF  THE  FIRE. 

Draw  on  the  map,  and  copy  if  possible  on  a 
vertical  photograph,  the  line  balloon  target 
(alignment  of  the  center  of  the  objective)  and 
draw  through  this  point  a perpendicular  to  the 
alignment.  In  case  the  observation  is  lateral, 
draw  also  the  line  battery  target  and  its  perpen- 
dicular. 

To  draw  the  line  balloon  target,  it  is  not  necessary 
to  know  the  horizontal  projection  of  the  balloon.  It 
is  enough  to  find  on  the  ground  a point  situated 
directly  on  the  alignment  of  the  center  of  the  objective. 

2.  OBSERVATION  OF  A SHOT. 

When  the  shell  bursts,  take  quickly  an  align- 
ment and  reference  points  in  range  of  the  point 
of  burst;  spot  this  point  on  the  map  or  on  the 
photograph;  give  its  error  in  reference  to  the  line 
battery-target,  measuring  it  by  the  scale  on  the 
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map  or  on  the  photograph.  (It  is  well  to  put  the 
graphic  scale  on  the  photos.) 

The  delicate  part  of  the  operation  consists  in  seeing 
the  shot  at  the  moment  of  burst.  One  must  try  to 
spot  the  apex  of  the  inverted  cone  formed  by  the 
burst,  without  paying  any  attention  to  the  more  or 
less  considerable  cloud  of  smoke  which  follows  and 
which  will  cause  mistakes  if  the  burst  was  not  seen 
immediately.  The  method  of  situating  the  point  is 
the  same  as  that  described  above. 

For  the  direction,  one  reference  point  is  enough, 
because  one  can  consider  the  alignment  of  the  point 
as  practically  parallel  to  the  balloon-target.  For  the 
range,  a rapid  study  of  the  terrain  before  the  fire  is 
sufficient  to  allow  the  observer  to  know  the  reference 
points  by  which  he  can  guide  himself.  His  eyes 
must  never  leave  the  point  of  burst  until  he  has 
fixed  well  in  his  mind  its  situation  in  reference  to 
appropriate  reference  points.  Not  to  do  this  would 
lead  to  errors  and  to  loss  of  time  while  he  has  to  find 
the  point  again  with  his  glasses  to  study  it  some 
more. 

When  the  observation  is  direct,  the  direction  of  the 
burst  is,  of  course,  known  as  soon  as  it  is  seen.  When 
the  observation  is  lateral,  it  is  well  to  remember  that 
the  line  battery-target  can  not  be  materialized  on  the 
ground  because  it  is  in  reality  an  oUique  alignment^ 
leading  to  the  same  errors  which  we  have  discussed. 
It  follows  all  irregularities  of  the  ground  and,  on 
account  of  this,  can  not  be  followed  exactly  in  oblique 
vision. 
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Particularly  around  batteries,  the  ground  is  often 
very  irregular.  There  may  even  be  little  spaces  of 
dead  ground,  caused  by  hollows  which  the  map  does 
not  always  show.  The  above  method,  applied  with 
the  help  of  photographs,  allows  you  to  avoid  errors 
resulting  from  the  existence  of  these  hidden  parts. 

PRACTICAL  ADVICE. 

1.  Work  sitting  down,  with  the  ma^  on  your  knees  and 
leaning  against  the  edge  of  the  basket. 

This  position  is  preferable  to  all  others,  because  it 
allows  the  observer — 

(а)  To  correct  with  his  head  and  shoulders  the 
movements  of  the  basket. 

(б)  To  have  the  map  always  before  him.  He  can 
consult  it  at  any  moment,  mark  the  necessary  align- 
ments without  loss  of  time,  use  it  as  a desk  for  draw- 
ing or  taking  notes,  or  as  a wind  shield  when  looking 
at  photographs. 

The  observer  who  works  standing  up  must  either 
pick  up  his  map  from  the  bottom  of  the  basket  every 
time  he  needs  it,  which  is  out  of  the  question,  or  fasten 
it  outside  the  basket;  the  latter  solution  is  inadvisable, 
it  necessitates  working  in  the  wind  when  the  map  i& 
referred  to,  and  every  time  the  observer  turns  to  look 
at  his  map  he  disturbs  the  equilibrium  of  the  basket. 

It  is  advisable  to  work  standing  up  only  on  days 
when  there  is  practically  no  wind,  and  the  balloon  is 
continually  turning  and  never  becomes  oriented. 
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2.  Have  always  within  reach  a fiat  rule^  a pencil,  and 
a duodecimeter  rule. 

To  be  able  to  trace  an  alignment  on  the  map  with 
precision,  the  rule  must  rest  on  a firm  surface.  This 
happens  when  the  map  is  mounted  on  a drawing 
board ; when  it  is  mounted  on  a frame  with  rollers,  the 
frame  should  have,  between  the  two  thicknesses  of 
the  map,  a board  level  with  the  edges  of  the  frame  on 
which  the  rule  can  slide  with  its  whole  length  on  the 
map. 

With  a hard  pencil,  well  sharpened,  precise  and 
neat  alignments  can  be  drawn. 

The  duodecimeter  rule  is  for  measuring  distances  on 
photographs  and  on  the  map;  chiefly  in  observations 
of  fire. 

3.  Hold  the  field  glasses  with  both  hands. 

This  advice,  sometimes  ignored  by  observers  with- 
out experience,  has  a great  influence  on  the  accuracy 
of  information.  When  an  observer  holds  the  glasses 
in  one  hand,  it  is  much  more  difficult  for  him  to  cor- 
rect the  movements  caused  by  the  balloon  and  to 
concentrate  on  a point.  It  is  very  important,  there- 
fore, to  hold  the  glasses  firmly  with  both  hands,  es- 
pecially when  you  are  making  a delicate  observation 
or  when  you  wish  to  study  an  objective in  detail. 


PART  III. 

APPENDIX. 

Note  1. — ^All  observations  of  rounds  refer  to  the 
line  battery  target  (b-t)  and  a line  perpendicular  to 
same  passing  through  the  target.  Observations  are 
given  in  meters  right  and  left  and  whether  the  round 
is  over  or  short.  Indications  as  to  deflection  are  given 
before  those  of  range.  Indications  as  to  the  amount 
of  error  precede  those  as  to  the  sense  of  the  error. 
Example,  50  meters  “Right,”  “over.”  Owing  to  the 
dispersion  of  fire  when  adjusting  fire  for  field  artillery 
or  howitzer,  it  is  unnecessary  and  of  little  value  to 
the  battery  to  give  the  amount  of  the  error  in  range 
except  when  asked  for  by  the  battery  commander  or 
when  the  error  in  range  is  abnormal  (over  200  meters) . 

When  the  target  is  clearly  visible  and  the  effect  of 
a round  hitting  a target  is  evident,  the  observation 
“Target”  is  reported.  Unless  the  observer  is  certain 
of  having  seen  the  bursts  “Unobserved”  will  be  sent. 
If,  however,  after  a few  seconds  smoke  can  be  seen 
rising  from  trees,  houses,  etc.,  in  proximity  to  the 
target,  the  observation  “Unobserved,  but  smoke  seen 
rising  left  and  over,”  may  be  given. 

Note  2. — Observers  must  beware  of  being  over- 
confident in  their  own  powers  of  observation.  True 
confidence  only  comes  with  experience,  and  this  is 
best  attained  by  making  ascents  with  a trained  ob- 
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server  when  ranging  a battery  and  checking  one^s  own 
observations  with  those  given  by  him.  An  observa- 
tion must  never  be  given  unless  the  observer  is  quite 
certain  as  to  its  correctness.  It  is  essential  to  good 
results  that  the  artillery  may  be  able  to  rely  abso- 
lutely on  the  observations  sent  down.  The  observer 
must  watch  the  target  but  must  avoid  straining  his 
eyes  by  putting  up  his  glasses  as  soon  as  a round  is 
fired.  He  should  arrange  for  the  chart  room  to 
inform  him  when  a shell  is  about  to  fall.  The  latter 
must  know  the  time  of  flight.  Observers  must  learn 
to  distinguish  readily  the  bursts  of  different  kinds  of 
shells. 

Note  3. — If  the  balloon-target  line  makes  an  angle 
with  the  battery-target  line  of  more  than  30°  with 
field  artillery  and  20°  with  heavy ^ the  balloon  posi- 
tion will  be  given  to  the  battery,  and  all  observations 
will  be  given  with  reference  to  the  baUoon-target  line 
and  the  battery  will  replot  accordingly. 
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SUPPLEMENT 


TO  BOOKLET  ENTITLED 

BALLOON  OBSERVATION  and  INSTRUCTIONS 

ON  THE  SUBJECT  OP 

WORK  IN  THE  BASKET. 


When  an  observer  arrives  in  a sector,  he  must  make  an 
ascension  in  order  to  study  the  terrain.  In  this  study 
he  must  get  well  fixed  in  his  mind  the  precise  termina- 
tions of  the  first-line  trenches.  He  must  follow  out  the 
line  of  no  man’s  land  ” running  between  the  first  lines, 
so  that  he  Avill  never  be  in  doubt  as  to  whether  a point  is 
within  our  lines  or  in  the  enemy  line.  Sometimes  it  is 
a rather  difficult  operation,  particularly  in  an  active 
sector,  where  the  ground  is  very  much  cut  up,  and  where 
unused  trenches  even  run  across  no  man’s  land.” 

When  he  is  familiar  with  the  trenches  of  both  sides, 
he  should  go  farther  behind  the  enemy  lines  and  pick 
out  the  most  important  points.  In  other  words,  he 
should  get  as  familiar  as  possible  with  the  sector  in  the 
time  at  his  disposal. 

Either  before  or  after  the  first  ascension  in  the  new 
sector,  unless  it  has  already  been  done  by  the  company 
which  was  there  previously,  a map  should  be  made  of 
the  dead  ground,  preferably  from  three  different 
heights — for  example,  800, 1,000,  and  1,200  meters.  At 
921ia— 18 
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least  two  copies  of  this  map  should  be  made,  one  of 
which  should  be  kept  in  the  company  and  the  other 
should  be  sent  to  the  headquarters  of  the  artillery. 

THE  SERVICE  IN  THE  BASKET. 

In  the  first  place,  it  is  very  important  that  the  ob- 
server have  all  the  necessary  materials  to  work  with  in 
the  basket.  It  is  a good  thing  to  have  a list  like  the 
following  posted  in  the  basket : 

1/20,000  map  on  a roller  board. 

1/10,000  map  on  a roller  board. 

Carrier  for  the  documents  of  the  basket. 

Three  pairs  of  field  glasses  (6  or  8 power)  (12  or  16  power) 
and  8 power  (with  the  mil  scale). 

Chamois  for  cleaning  the  glasses. 

Duodecimeter  rule. 

Two  hard  pencils  with  protected  points. 

Erasers. 

Pad  of  paper. 

Celluloid  scale  for  1/20,000  map  and  one  for  1/10,000  map. 

Hand  anemometer. 

Altimeter  (have  it  set). 

Compass. 

Thermometer. 

Table  of  signals  in  case  the  telephone  gets  out  of  order. 

Knife. 

Change  of  microphone  capsule  for  the  telephone. 

Straightedge. 

Weighted  envelopes. 

It  is  also  a good  thing  to  take  up  a reel  of  wire  400  or  500 
meters  long.  If  the  telephone  wire  in  the  cable  should  become 
short-circuited,  this  wire  can  be  used  to  alleviate  the  necessity 
of  returning  to  the  balloon  bed  and  hauling  the  balloon  down, 
which  would  result  in  big  loss  of  valuable  time. 
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Now,  a few  words  about  the  documents  in  the  bas- 
ket. Reference  has  been  made  to  the  two  maps  at  the 
scale  of  1/20,000  and  1/10,000.  On  these  should  be 
marked  the  most  important  alignments  running  from 
the  balloon  position.  The  woods  and  hedges  should  be 
colored  green  so  that  they  may  be  easily  picked  up. 
These  maps  should  be  corrected  and  added  to  as  new 
information  comes  in.  As  soon  as  the  bulletins  and 
photographs  arrive  the  corrections  should  be  made. 
In  the  document  carrier  the  following  documents 
should  be  carried : 

The  photographic  reduction  to  1/50,000  of  the  sector  and  the 
two  neighboring  sectors. 

Map  of  1/5,000.  This  map  is  usually  cut  into  kilometer 
squares  and  mounted  in  a book  or  on  cards. 

Map  of  1/50,000  mounted  on  cloth,  with  a front  of  about  25 
kilometers.  On  this  map  the  important  railroads,  roads,  enemy 
balloon  emplacements,  camps,  supply  parks,  ammunition  dumps, 
etc.,  should  be  marked  and  colored. 

Artillery  map  of  enemy  batteries  and  their  usual  zone  of  action. 

Photographs  in  a pocket  or  file. 

Map  of  1/20,000  on  cloth,  with  the  territory  covered  by  each 
photograph  carefully  marked  and  numbered  according  to  the 
photograph. 

Program  of  the  day’s  work  in  a small  notebook. 

Map  of  1/200,000,  which  would  be  useful  if  the  balloon  should 
break  away. 

On  the  ground,  duplicates  are  kept  of  all  the  documents  in 
the  basket.  In  addition  to  these,  are  also  the  following : 

A guide  to  all  telephonic  connections,  both  on  the  system  of 
command  and  the  system  of  fire  control.  This  would  correspond 
to  a telephone  directory  in  a civil  system. 

A repertoire  of  enemy  batteries,  which  is  kept  up  to  date. 

A plan  of  the  telephone  system  of  the  army,  of  command,  of 
fire  control,  and  of  the  company. 
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A 1/20,000  map  showing  the  allied  battery  emplacements  and 
the  zones  of  action  of  the  various  groups. 

A list  of  batteries,  with  the  names  of  the  battery  commanders, 
for  purposes  of  liaison. 

Map  of  the  dead  ground  for  different  altitudes. 

Panorama  of  the  sector. 

Company  diary. 

Table  of  maximum  ranges  of  allied  and  German  guns. 

A complete  record  of  all  observations  sent  down  by  the  ob- 
server, and  of  all  observations  of  fire  made  from  the  basket.  i 

It  is  the  duty  of  the  observers  to  see  that  all  these  i 
documents  are  kept  in  order  and  up  to  date. 


MISSION  OF  THE  BALLOON. 


There  are  two  ways  of  observing  from  the  balloon.  |i 
The  observer  may  go  up  and  report  everything  he  sees, 
regardless  of  any  system  or  classification  of  the  infor-  1 
mation,  or  he  can  go  about  his  work  systematically,  | 
dividing  his  work  into  various  phases.  It  is  well  for  | 
him  to  keep  separate  in  his  mind  the  different  missions 
which  balloon  observers  are  called  upon  to  perform. 
They  are  closely  related  and  often  one  mission  will  | 
develop  into  another.  i 

The  work  of  the  observer  may  be  divided  into  four  i 
different  classifications  or  missions : 

1.  General  surveillance. 

2.  Observation  of  fire.  i 

3.  Information  for  the  commanders. 

4.  Liaison  with  the  infantry. 

The  mission  of  the  surveillance  is  the  most  general  of  ii 
the  four,  and  from  this  mission  any  of  the  others  may  i 
spring.  Generally  speaking,  the  observer  who  performs  Ii 
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this  mission  reports  all  organizations  and  manifesta- 
tions of  the  enemy  which  takes  place  in  the  sector  which 
he  has  under  his  surveillance.  This  sector  is  determined 
by  the  zone  of  action  of  the  artillery  for  which  the  bal- 
loon is  working.  Enemy  organizations  include  all  de- 
fensive or  olfensive  installations,  and  the  information 
which  is  desired  about  these  includes  particularly  any 
changes,  modifications,  or  additions.  Enemy  mani- 
festations mean  the  activities  of  the  enemy,  however 
shown — activity  of  the  enemy  artillery,  activity  on 
roads  and  railroads,  and  activity  of  the  air  service. 
The  object  of  this  close  surveillance  and  information 
about  changes  in  organizations  and  about  activity  is 
twofold:  First,  it  gives  the  artillery  commanders  in- 
formation which  will  enable  them  to  determine  their 
objectives  with  the  most  efficient  results;  second,  it  gives 
the  commanders  information  on  which  to  work  in  de- 
termining the  intentions  of  the  enemy. 

The  balloon  is  in  a better  position  to  perform  this 
mission  than  any  other  type  of  observatory.  It  has  a 
great  advantage  over  the  terrestrial  observatory  because 
of  its  height  and  resulting  great  scope  of  vision.  Its 
advantage  over  the  aeroplane  is  due  to  the  fact  that  it 
is  a comparatively  stationary  observatory  and  con- 
tinuous observation  is  possible  with  the  sector  always 
before  the  observer.  Impressions  which  the  observer 
forms  are  very  valuable  and  very  distinct.  Impres- 
sions are  made  possible  by  prolonged  observation.  Cpm- 
parisons  are  also  valuable,  and  the  balloon  observer 
can  make  these  impressions  very  easily  because  his  point 
of  view  is  always  approximately  the  same.  An  aero- 
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plane  is  continually  moving  and  is  sometimes  near  the 
point  of  observation  and  sometimes  very  distant  from 
it.  The  observation  is  therefore  interrupted,  and  only 
activity  of  the  moment  is  possible  with  little  chance  for 
impressions  or  comparisons.  i 

Organization  include  those  of  the  first  lines  and  those  | 
in  the  rear.  In  order  to  obtain  the  most  efficiency  in  dis-  i 
covering  changes  in  organizations  the  observer  must  I 
know  his  sector  thoroughly. 

Artillery  activity  is  manifested  by  flashes  of  the  bat- 
teries and  shell  bursts  on  the  territory.  When  a well- 
defined  flash  is  clearly  seen,  the  observer  can  locate 
pretty  accurately  the  position  of  the  battery.  Some- 
times, however,  a slight  reflection  of  the  flash  may  be 
seen  and  perhaps  a little  smoke.  This  will  be  the  case 
when  the  battery  is  partially  defiladed  from  the  view  of 
the  observer.  In  this  case  it  is  almost  impossible  to 
locate  the  battery  accurately  and  great  care  must  be 
taken  not  to  send  false  information.  If  the  slope  on 
which  the  battery  is  situated  is  practically  tangent  to 
the  observer’s  line  of  vision,  there  can  be  a considerable 
error  in  the  range  at  which  the  battery  is  thought  to  be. 
The  only  solution  is  to  take  an  accurate  alignment  and  i 
the  closest  bracket  in  range  and  compare  this  informa-  I 
tion  with  that  obtained  from  other  observations.  j 

If  a battery  which  is  known  and  which  is  marked  on  l| 
the  map  is  seen  in  action,  only  the  name  of  the  battery  !| 
need  be  given.  This  name  consists  of  the  coordinates  I 
of  the  position  in  four  figures.  These  are  not  always  Ij 
accurate,  but  even  when  the  inaccuracy  is  found  the  |l 
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name  remains  on  the  map  and  the  correct  coordinates 
are  marked  in  parentheses  under  the  name. 

If  the  battery  is  one  hitherto  unlmown,  the  coordi- 
nates should  be  given  with  as  much  accuracy  as  pos- 
sible. Besides  the  position,  the  following  information 
is  very  valuable  and  should  be  given  if  possible:  The 
number  of  pieces,  the  calibers,  and  the  objectives.  It 
is  useful  to  know  the  number  of  pieces  firing  even  in 
the  case  of  a known  battery,  because  often  one  or  two 
guns  are  moved  from  the  old  emplacement  to  a new  one. 
The  importance  of  the  battery  depends  very  largely  on 
the  number  of  pieces  it  contains.  If  the  caliber  can 
not  be  determined  exactly,  the  type  of  gun  at  least 
should  be  reported — whether  it  is  of  small,  medium,  or 
large  caliber.  It  is  much  easier  for  the  balloon  observer 
to  discover  the  objective  than  for  any  other  kind  of 
observer;  the  balloon  observer  has  the  whole  field  of 
fire  before  him  and  the  burst  is  presumably  much  nearer 
to  him  than  to  a plane  which  is  spotting  batteries. 
When  he  sees  bursts  which  he  thinks  are  the  bursts  of 
the  battery  he  is  watching,  he  can  check  the  accuracy 
of  this  deduction  by  timing  several  trajectories.  If 
the  time  of  flight  are  the  same  each  time,  it  is  pretty 
certain  that  his  deduction  was  right.  From  this  report 
of  the  objective,  it  can  be  determined  what  are  the 
duties  of  the  different  batteries,  and  the  artillery  com- 
manders will  know  upon  which  batteries  to  fire  under 
various  circumstances.  Thus  the  batteries  whose  prin- 
cipal duties  are  barrage  would  be  fired  upon  during  an 
attack. 
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Another  principal  method  by  which  enemy  activity 
is  manifested  is  by  movements  of  various  sorts,  particu- 
larly on  roads,  paths,  and  railroads.  In  normal  sectors 
most  of  the  troop  and  supply  transportation  is  carried 
on  at  night,  and  consequently  the  balloon  can  see  very 
little  of  this  within  several  kilometers  of  the  lines,  if 
any  at  all.  When  the  sector  is  abnormally  active,  on 
the  other  hand,  all  this  transportation  can  not  be  done 
under  cover  of  darkness,  and  the  balloon  can  report 
much  information  of  great  interest.  In  reporting 
movements,  as  in  reporting  other  kinds  of  activity,  it 
must  be  borne  in  mind  that  impressions  and  compari- 
sons are  particularly  important.  After  some  time  in  a 
sector  the  observer  gets  acquainted  with  the  habits  of 
enemy  in  that  vicinity,  and  he  is  thus  able  to  notice 
immediately  any  abnormal  activity  on  the  roads  and 
railroads.  There  are  usually  regular  times  for  trains 
on  the  railroads,  and  when  the  observer  notices  trains 
at  unusual  times  he  should  report  it  immediately.  He 
should  give  the  position  of  such  trains  and  the  time  that 
they  pass  known  points,  as  well  as  the  direction  in  which 
they  are  moving.  The  same  applies  for  convoys  on  the 
road,  which  sometimes  can  be  seen  some  distance  in  the 
rear,  even  in  calm  sectors.  Troop  movements  are  prac- 
tically never  seen  in  normal  sectors,  because  they  are 
usually  carried  out  at  night  or  in  well-defiladed  ground. 
In  active  sectors,  when  the  visibility  is  good,  bodies  of 
troops  can  sometimes  be  made  out. 

Information  can  at  times  be  given  about  air  service. 
It  is  not  usually  necessary  for  balloon  observers  to  take 
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up  their  time  watching  enemy  balloons,  because  most 
companies  have  ground  observation  post  for  watching 
them.  A balloon  seen  going  up  or  coming  down,  how- 
ever, makes  it  possible  to  locate  its  point  of  ascension. 

In  order  to  accomplish  with  the  greatest  efficiency  the 
second  mission — ^that  of  observation  of  fire — there  must 
be  a complete  understanding  between  the  observer  and 
the  artillery  unit  for  which  he  is  to  observe.  This  un- 
derstanding is  best  obtained  by  a visit  to  the  battery 
commander  a day  or  two  before  the  fire  is  to  take  place. 
In  cases  when  the  fire  is  planned  hurriedly  and  carried 
out  immediately  this  is,  of  course,  not  possible,  but 
whenever  this  visit  can  be  made  it  should  be  done.  The 
object  is  threefold:  First,  to  prevent  any  possibility  of 
error  in  the  situation  of  the  target.  The  observer  and 
the  battery  commander  should  look  at  the  map  together 
and  make  sure  of  the  exact  situation  of  the  objective. 
The  observer  should  consult  his  dead-ground  map  to 
make  sure  that  the  target  is  in  view  from  the  balloon. 
Second,  to  inform  the  observer  about  the  nature  of  the 
fire.  It  is  very  important  that  he  know  the  kind  of 
projectile  that  is  to  be  used — the  caliber  and  fire.  This 
will  give  him  information  about  the  appearance  of  the 
burst,  and  he  will  know  what  to  look  for.  He  should 
also  find  out  the  approximate  time  of  flight  and  how  the 
battery  will  fire — whether  by  salvo  or  by  piece.  Third, 
to  inform  the  artillerymen  about  the  method  of  ob- 
servation. They  may  never  have  used  the  balloon  ob- 
servation before,  so  the  observer  should  explain  to  what 
line  and  to  what  point  he  will  refer  the  shots  and  how 
he  will  give  his  reports. 
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The  artilleryman  has  to  prepare  his  fire  before  begin- 
ning it,  and  the  balloon  observer  should  prepare  his 
observation  before  going  up  in  the  balloon.  He  should 
make  a careful  study  of  maps  and  photographs  of  the 
objective.  Photographs  are  a great  help  to  observation 
of  fire  and  should  be  used  whenever  possible.  They  give 
a great  many  more  reference  points  than  the  map,  such 
as  hedges  and  trees.  When  in  the  basket  the  observer 
should  spend  10  or  15  minutes  studying  the  objective 
with  reference  to  his  photographs  before  he  announces  | 
that  he  is  ready  to  observe.  i 

The  actual  observation  of  fire  is  dealt  with  in  the  | 
lecture  on  the  subject  of  Balloon  observation  and  in-  | 
struction  on  the  subject  of  work  in  the  basket.^’  There 
are,  however,  a few  points  to  be  remembered : First,  the 
conventional  language  should  be  used  in  reporting  all 
information  about  the  fire  and  no  unnecessary  conver- 
sation should  be  carried  on.  The  reports  should  be 
given  briefly  and  clearly  in  the  prescribed  terms.  Sec- 
ond, the  report  ^‘Target”  should  not  be  given  until 
apparent  demolition  of  the  objective^is  seen.  Except 
in  this  case  the  report  should  be  ‘‘  doubtful,”  near  tar- 
get.” Third,  the  two  reports  “Unseen”  and  “I  was 
not  in  a position  to  observe  ” must  be  distinguished  be-  I 
tween.  In  the  first  case  the  battery  commander  has  1 
reason  to  believe  that  there  was  an  error  in  the  setting  j 
of  his  piece  and  he  will  change  it,  while  in  the  second  j 
case  he  will  fire  again  in  the  same  setting.  ; 

An  observer  can  observe  the  fire  for  two  batteries  at  | 
the  same  time  if  the  telephone  connections  are  good.  It 
When  this  is  done,  he  should  be  connected  to  both  bat-  j| 
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teries  all  the  time  and  should  control  the  conversation 
designating  the  battery  with  whom  he  wishes  to  speak. 

In  connection  with  this  work  for  the  artillery  there 
should  be  close  liaison  between  the  balloons,  the  avia- 
tion, and  the  artillery.  In  this  way  the  work  can  be 
divided  up  so  that  the  most  efficient  results  can  be  ob- 
tained. No  work  that  can  be  done  easily  by  ground 
observation  should  be  given  to  the  air  service,  and  the 
aeroplane  should  only  be  called  upon  to  make  observa- 
tions which  neither  the  balloon  nor  the  terrestrial  ob- 
servatories can  make. 

The  third  and  fourth  missions  are  so  closely  related 
as  to  be  almost  one.  In  the  third,  that  of  information 
for  the  commanders,  the  balloon  is  working  for  head- 
quarters, and  in  the  fourth,  that  of  liaison,  it  is  working 
for  infantry  itself. 

The  mission  for  information  for  the  commanders  con- 
sists in  keeping  the  commanders  informed  of  the 
progress  of  the  infantry  attack.  The  general  must 
know  everything  that  is  going  on  and  the  balloon  ob- 
server acts  as  his  field  glass.  The  infantry  can  not 
very  often  be  seen,  but  when  the  observer  has  once  seen 
it,  it  will  be  much  easier  for  him  to  find  it  a second 
time.  In  case  he  can  not  see  the  men  themselves  he 
can  report  the  progress  of  the  battle  from  more  con- 
spicuous thin-gs,  such  as  the  barrage,  ruggiers  pots,  and 
rockets. 

In  the  fourth  mission,  that  of  liaison  with  the  infan- 
try, the  balloon  is  attached  to  the  infantry  units  them- 
selves. The  duty  of  the  observer  is  to  warn  the  com- 
mander of  the  situation  and  needs  of  his  units,  so  that 
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the  necessary  steps  can  be  taken,  and  to  transmit  signals 
and  messages  when  other  lines  of  communication  are 
not  in  action.  These  messages  can  be  relayed  from  the 
front  to  the  rear  when  the  troops  wish  to  communicate 
with  the  commanders,  or  from  the  rear  toward  the  front 
to  get  messages  from  commanders  to  the  troops,  or,  lat- 
‘ erally,  to  keep  different  units  in  touch  with  each  other. 

There  are  in  existence  the  following  ways  of  trans- 
mitting messages  between  the  front  and  headquarters: 
Telephone,  telegraph,  wireless,  heliograph,  projectors, 
pannels,  visual  signaling  with  flags,  rockets,  etc.,  visual 
signaling  with  lights,  dogs,  couriers,  and  carrier  pigeons. 
The  balloon  is  in  an  excellent  position  to  see  visual  sig- 
naling of  all  kinds,  and  usually  has  the  telephone  at  its 
disposal  to  forward  these  messages.  When  the  tele- 
phone is  out  of  order,  the  wireless  can  be  used.  An 
observer  can  take  messages  by  smoke  signals,  rockets, 
pannels,  or  projectors  from  an  advancing  infantry  line 
or  from  commanding  posts  in  the  first-line  trenches. 
He  can  send  signals  from  the  commanders  to  the  troops 
by  projectors  or  at  night  by  lights. 

Bangal  and  ruggier  pots  can  only  be  used  by  the  first 
line  of  Infantry.  It  is  forbidden  for  any  other  troops  to 
use  them.  Their  purpose  is  to  show  the  position  of  the 
advance  line.  The  balloon  observer  can  be  asked  to 
locate  this  line  either  at  a fixed  hour  or  when  the  enemy 
has  reached  its  objectives  or  at  other  times  when  asked 
to  do  so  by  the  commander. 

The  advance  Infantry  makes  its  request  by  means  of 
rockets.  The  code,  of  course,  is  different  for  each  at- 
tack. It  is  not  necessary  for  the  balloon  observer  to 
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know  the  meaning  of  the  signals;  he  should  report  just 
what  he  sees  and  the  position  from  which  the  i*ocket 
■ was  set  off.  He  should  not  try  to  tell  the  nationality; 
the  position  and  the  nature  of  the  signal  gives  enough 
information  to  the  commanders. 

Commanding  posts  can  send  messages  by  either  pro- 
jectors or  pannels.  An  observer  who  is  to  perform  the 
mission  of  liaison  with  the  Infantry  should  know  the 
International  Morse  Code.  It  is  much  better  for  him 
to  read  the  messages  himself  and  report  it  by  telephone 
than  to  telephone  down  the  dots  and  dashes. 

Commanding  posts  have  two  kinds  of  pannels — 
identification  pannels  and  rectangular  signaling  pan- 
nels; these  are  described,  with  the  conventional  fixed 
signals,  in  the  instructions  on  aerial  liaison. 

As  a general  thing,  balloon  observers  are  not  able  to 
see  pannels  displayed  in  the  first-line  trenches.  They 
are  usually  in  holes  or  trenches  to  hide  their  positions 
from  the  enemy.  In  a big  advance,  however,  the  balloon 
sometimes  approaches  near  enough  to  the  lines  to  see 
the  pannels.  In  this  case  the  telephone  connections  to 
headquarters  will  probably  be  broken  and  the  informa- 
tion will  have  to  be  sent  by  wireless,  using  the  conven- 
tions prescribed  for  aeroplane  liaison. 
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General  Value  of  Panoramic  Drawing — Conventional  Signs. 

A panoramic  drawing  is  a picture  of  a given  piece  of 
territory  as  it  would  appear  to  an  observer  in  a balloon. 
The  drawing  is  not  made  from  the  balloon,  however, 
but  from  a flat  map,  and  for  this  reason  it  can  be  sub- 
stituted when  a photograph  could  not  be  taken, 
There  are  two  kinds  of  panoramic  drawings,  the  verti- 
cal plane  or  one-point  perspective,  and  the  cylindrical 
plane  or  many-point  perspective.  The  foundation 
of  the  one-point  is  easier  to  construct,  yet  the  draw- 
ing of  the  objects  requires  more  judgment;  the  fin- 
ished drawing  of  the  cylindrical  is  the  more  accurate 
of  the  two.  We  shall  confine  ourselves  to  the  de- 
velopment of  the  one-point  theory  and  later  to  the 
cylindrical  theory. 

The  average  observer  going  up  in  the  balloon  for 
the  first  time  in  a given  sector  requires  anywhere 
from  20  to  30  hours  to  feel  himself  thoroughly  at 
home  in  his  new  territory.  After  having  studied  a 
panoramic  drawing  on  the  ground,  it  would  be  possi- 
ble for  the  observer  to  learn  enough  of  his  territory 
after  one  or  two  flights  in  the  balloon  to  send  down 
intelligent  observations.  In  making  panoramic  draw- 
ings it  is  necessary  to  work  from  a flat  map,  and  this 
constant  association  with  maps  is  of  great  value  to 
an  observer.  Part  of  the  planning  of  the  Battle  of 
the  Aisne  by  the  French  consisted  in  making  panoramic 
drawings,  assuming  that  the  desired  territory  had 
been  won,  and  that  the  balloon  was  then  overlooking 
new  territory.  The  proper  study  of  these  maps 
familiarized  the  observer  so  much  with  this  new  terri- 
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tory  that  when  he  actually  arrived  with  his  balloon 
in  the  new  position  he  was  already  familiar  with  it. 
Furthermore,  the  study  of  flat  maps  in  conjunction 
with  panoramic  drawing  can  be  carried  on  systematic- 
ally every  day  on  the  ground,  thus  insuring  the  proper 
visual  memorizing  of  the  sector  without  wasting  valu- 
able time  for  this  work  while  in  the  balloon. 

Another  very  important  use  of  the  panoramic  draw- 
ing would  be  that  it  gives  the  artilleryman,  for  whom 
we  are  observing,  an  idea  of  how  the  territory  appears 
to  us  in  the  balloon,  as  well  as  giving  him  a good 
bird^s-eye  view  of  the  country  over  which  he  is  work- 
ing. (PL  la.) 

Plate  la  shows  us  the  conventional  manner  in 
which  different  objects  appear  in  perspective  and  also 
their  flat  map  convention.  Note  the  difference  in 
the  flat  map  and  perspective  conventions  and  remem- 
ber which  is  which. 

There  are  two  important  rules  to  remember  in 
drawing  any  object  in  perspective.  One,  that  par- 
allel lines  on  the  flat  map  appear  closer  together  as 
they  go  farther  away,  like  the  rails  of  a railroad  track. 
Second,  that  all  lines  that  are  vertical  on  the  earth^s 
surface  are  shown  vertical  (perpendicular  to  the 
base  line)  in  the  perspective. 

Any  feature  that  can  not  be  designated  clearly  by 
drawing  should  have  a brief  explanatory  note  on  the 
perspective.  The  occasion  for  use  of  this  method 
will  be  rare. 

One-point  or  vertical  plane  perspective. 

Plate  2a  shows  the  geometric  basis  of  one-point 
perspective  and  will  be  referred  to  below. 

However,  it  would  be  somewhat  tedious  to  transfer 
to  our  vertical  plane  all  the  main  points  on  the  flat 
map,  so  in  order  to  simplify  our  work  and  confine 
ourselves  to  small  sections,  we  construct  on  our  ver- 
tical plane  or  picture  plane  the  1,000  meter  lines 
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of  the  flat  map  only.  These  lines  which  bound  the 
1^000  meter  squares  on  the  flat  map  represent,  when 
projected  on  the  vertical  plane,  the  geometric  basis 
or  skeleton  work  of  one-point  perspective.  We  shall 
now  construct  the  1,000-meter  squares  in  perspective. 

For  the  sake  of  simplicity  we  have  taken  our  main 
line  of  vision  along  one  of  the  thousand  meter  lines  of 
the  flat  map.  Then  we  will  have  one  set  of  thousand 
meter  lines  which  run  parallel  to  the  main  line  of 
vision  and  another  set  which  runs  perpendicular  to 
the  main  line  of  vision. 

First,  we  shall  draw  in  perspective  all  meter  lines, 
parallel  to  the  main  line  of  vision.  We  shall  find  that 
our  main  line  of  vision  will  be  projected  vertically  on 
the  piece  of  paper.  All  other  lines  actually  parallel 
to  it  will  be  projected  on  the  piece  of  paper  in  such  a 
manner  that  they  shall  be  1,000  meters  apart  on  the 
base  line,  and  meet  at  a common  point  on  the  main 
line  of  vision,  as  far  above  the  base  line  as  the  balloon 
is  high  in  the  air.  Next,  we  shall  project  those  1,000 
meter  lines  which  are  at  right  angles  to  our  main  line 
of  vision.  To  do  this  we  must  take  a sectional  view 
of  our  vertical  plane,  balloon  position,  and  territory 
on  a separate  sheet  of  paper  (fig.  2,  plate  2a).  Look- 
ing at  the  section  or  in  direction  B,  then  the  map  sur- 
face will  be  represented  by  a horizontal  line  ZY,  the 
vertical  plane  by  a vertical  line  VX,  the  balloon  in 
its  position  according  to  its  height  and  distance  away 
from  the  vertical  plane.  Every  thousand  meters 
along  the  horizontal  lines  we  shall  mark  points  which 
represent  the  1,000  meter  lines  which  are  at  right 
angles  to  our  main  line  of  vision.  By  connecting 
these  points  to  our  balloon  by  means  of  straight  lines, 
such  as  A,  B,  P,  we  can  determine  their  points  of  con- 
tact with  the  vertical  plane  (fig.  2),  which  relative 
points  we  can  then  transfer  to  our  front  view  (fig.  3). 
We  then  draw  these  lines  parallel  to  the  base  line  and 
through  the  relative  points  just  found.  We  now 
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have  both  sets  of  1,000  meter  lines  represented  in  per- 
spective. They  constitute  the  geometrical  basis  of 
one-point  perspective. 

It  is  now  necessary  to  picture  by  means  of  the  con- 
ventional signs  furnished  that  territory  which  lies  in 
each  particular  square. 

Problem  2 consists  in  drawing  the  geometric  basis 
for  three  different  sets  of  conditions. 

METRIC  SYSTEM. 

I km.  (kilometer) =1,000  meters=l,093  yards. 

] m.  (meter) =10  deci  me  tars =39.37  inches. 

1 dm.  (decimeter^) =10  centimeters. 

1 cm.  (centimeter) =10  millimeters. 

1 inch =2. 54  centimeters. 

328  feet=100  meters. 

Perspective  Taken  at  an  Odd  Angle. 

In  lesson  No.  4 our  main  line  of  vision  was  taken 
along  one  of  the  thousand-meter  lines.  This  time  we 
shall  take  it  at  an  odd  angle  with  these  thousand- 
meter  lines.  We  will  proceed  as  follows:  From  our 
balloon  position  in  plan  we  shall  draw  a straight  line 
(A  B)  through  the  heart  of  the  territory;  this  line  shall 
represent  our  main  line  of  vision.  Next,  we  shall 
draw  our  base  line  close  up  in  front  of  our  territory 
and  at  right  angles  to  the  main  line  of  vision.  We 
shall  then  draw  on  the  flat  map  a single  1,000-meter 
square,  a,  b,  c,  d,  having  one  set  of  its  lines  parallel 
to  the  base  line.  From  the  previous  explanation 
(lesson  4)  we  know  how  to  set  this  square  in  perspec- 
tive. Having  done  so,  we  plot  the  position  of  any  of 
the  thousand-meter  lines  that  lie  in  this  square  in  our 
perspective  sheet,  being  sure  to  pick  out  two  which  are 
at  right  angles  to  each  other  on  the  flat  map.  In 
perspective  these  two  lines  extended  will  cross  the 
horizon  line  at  two  points,  one  on  either  side  of  the 
vanishing  point.  All  other  1 ,000-meter  lines  parallel  to 
either  of  these  first  two  will  meet  in  perspective  at 
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Ploegsteert  and  vicinity. 

The  problem  is  to  be  solved  according  to  the  con- 
tours; that  iS;  the  distortion  which  takes  place  because 
of  these  must  be  worked  out. 


DATA. 


Balloon  distance  from  Base  Line  4000  M. 
Balloon  height  1200  M. 

Contour  elevation  at  points  of  ascension  200. 
Scale  1/5000. 
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either  of  the  above  points  on  the  horizon  line.  We 
can  plot  the  points  where  they  cross  the  base  line. 

Problem  No.  6 consists  in  the  employment  of  the 
odd-angie  point  of  view. 

Contours,  Visibility,  and  Dead  Areas. 

A contour  is  defined  as  an  imaginary  line  connect- 
ing points  of  equal  elevation  on  the  earth^s  surface. 
It  is  the  important  duty  of  the  intelligence  officer  of 
every  company  to  lay  out  on  separate  fiat  maps  the 
exact  territory  that  will  be  in  defilade  from  his  balloon 
at  various  heights.  The  French  draw  out  the  dead 
area  for  three  heights  of  the  balloon,  namely,  800 
meters,  1,000  meters,  and  1,200  meters.  An  experi- 
enced man  could  work  out  the  dead  space  for  all 
heights  on  the  same  map,  different  colored  crayon  be- 
ing used  for  the  different  heights.  This  information 
is  particularly  useful  at  the  nightly  conference  at 
Corps  Air  Headquarters  in  determining  whether  the 
balloon  observer  or  airplane  observer  should  take  the 
observation  of  fire  on  particular  enemy  batteries  the 
following  day,  as  the  map  shows  at  once  whether  these 
batteries  are  visible  or  not  from  the  balloon. 

Let  us  work  out  the  dead  ground,  being  given  the 
flat  map  showing  a hill  by  means  of  contour  lines,  the 
balloon  position,  and  its  height  (fig.  1,  plate  10a). 
The  line  AC  drawn  through  the  balloon  position  and 
the  center  of  the  hill,  represents  a vertical  plane  cut 
through  the  earth’s  surface.  A section  through  the 
hill  along  this  plane  will  look  as  indicated  (fig.  2). 
Our  view  of  the  earth’s  surface  will  disappear  on  the 
hill  at  the  point  X,  and  be  resumed  at  the  point  Y. 
The  exact  horizontal  distance  of  these  two  points 
from  the  balloon  is  next  measured  and  transferred 
back  to  the  plan.  We  now  have  two  points  on  the 
line  AC  between  which  it  is  impossible  for  us  to  see 
any  territory.  By  drawing  five  or  more  such  lines  as 
AC  in  plan  and  laying  out  the  corresponding  sections. 
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SCALE  1/20,000 

The  problem  is  to  make  a perspective  drawing  of  the 
above  map,  having  the  base  line  and  main  line  of  vision 
at  an  odd  angle  to  the  1,000  m.  lines.  It  is  first  neces- 
sary to  draw  in  a 1,000  m.  square,  as  shown  by  a,  hjC,d. 
Data:  Balloon  position,  3,000  m.  SW.  of  territory. 
Balloon,  1,400  m.  high.  Perspective  to  be  dra  wn  at  the 
scale  of  1/10,000. 
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we  can  ascertain  in  plan  the  exact  amount  of  dead 
ground  which  the  hill  makes. 

To  find  the  dead  ground  by  the  map  distance 
method;  proceed  as  follows:  As  in  the  previous  case^ 
run  one  section;  as  AC,  and  plot  the  hill;  exactly  as 
explained.  Our  line  of  sight  makes  a certain  angle 
with  a horizontal  line.  Two  adjacent  contour  ele- 
vations will  cut  this  line  of  sight  at  two  points  which 
are  the  distance  ST  apart;  horizontally.  It  is  evident 
that  for  a steeper  slope,  such  as  this  hill;  the  two  points 
ST  will  be  closer  together  horizontally.  Therefore;  if 
we  find  in  the  plaU;  any  two  contour  lines  on  the  far 
side  of  the  hill  which  are  closer  together  than  these 
distances;  we  know  that  such  territory  will  be  dead 
ground  or  wiU  be  in  defilade.  This  system;  although 
not  as  accurate  as  the  first  one;  is  a timesaver  re- 
quiring but  one  section  to  be  drawn  for  each  hill,  and 
is  invariably  used  for  cylindrical  perspective  drawings. 

Problem  No.  10  consists  in  finding  the  dead  ground 
by  means  of  five  or  more  sections. 

Cylindrical  perspective. 

Thus  far  in  the  development  of  our  study  of  per- 
spective we  have  failed  to  consider  two  important 
factors.  First;  we  have  drawn  a straight  base  line  at 
right  angles  to  our  main  line  of  vision  and  considered 
the  balloon  position  equally  distant  from  all  points  on 
that  line.  This  is  not  actually  true.  vSecond;  we  have 
drawn  every  perspective  as  if  the  ground  were  per- 
fectly flat.  This  is  not  often  the  case.  In  order  to 
properly  solve  these  two  factors,  we  shall  make  use  of 
the  cylindrical  perspective. 

Consider  plate  11a.  Here  we  show  the  base  line  as 
an  arc  (A  B)  of  a circle  with  the  balloon  position  (B.  P.) 
in  plan  as  its  center.  Now  our  picture  plane  A,  B,  C, 
D (P.  P.)  will  be  a plane  erected  vertically  on  this  arc 
(AB)  and  our  picture  plane  (P.  P.)  or  paper  will  be  a 
cylindrical  plane  instead  of  a flat  plane  as  heretofore. 
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Now  we  have  all  points  on  the  base  line  equidistant 
from  the  balloon  position  (B.  P.)  in  plan.  Further- 
more, we  can  see  that  by  drawing  the  sections  of  the 
territory  we  shall  be  able  to  take  into  consideration  the 
contour  of  the  ground. 

We  note  that  the  base  line  and  territory  back  of  the 
picture  plane  (P.  P.)  is  divided  in  a horizontal  direction 
by  radii  passing  through  the  territory  from  B.  P.  (bal- 
loon position).  As  all  of  these  lines  radiate  from  the 
balloon,  they  all  would  appear,  when  projected  in  per- 
spective onto  the  P.  P.,  as  vertical  lines  drawn  on  the 
P.  P.,  one  at  each  point  where  a radius  intersects  the 
base  line  (A  B) , as  E F and  G H.  Therefore  we  can  see 
that  these  vertical  lines  on  the  perspective  represent 
the  same  divisions  as  the  radii  do  on  the  first  map. 
That  is,  if  a point  was  between  the  two  certain  radii  on 
the  flat  map,  in  perspective  the  same  point  would  be 
between  the  two  vertical  lines  representing  these  two 
radii.  As  can  be  seen  by  the  horizontal  lines  J,  K,  L, 
M,  N,  O,  the  P.  P.  is  divided  also  equal  vertical  divisions 
which  will  be  explained  later. 

It  is  evident  that  the  map  squares  would  be  of  no 
special  advantage  to  us  in  this  case,  so  we  shall  disre- 
gard them  for  the  present  and  reline  our  ground  on  the 
flat  map.  (See  plate  lib.) 

With  the  B.  P.  as  our  center  we  shall  draw  an  arc 
(A  B)  6 km.  (kilometers)  from  the  B.  P.  It  repre- 
sents the  base  line  of  our  picture  or  cylinder.  Every 
200  meters,  at  the  same  scale  as  the  flat  map,  let  us 
draw  similar  arcs  (1,  2,  3,  4,  etc.),  representing  sec- 
ondary cylinders.  We  next  draw  in  the  radiating  lines, 
extending  from  the  B.  P.  through  points  on  the  cylin- 
der or  base  line  which  are  all  5 mm.  (millimeters)  apart. 
This  5 mm.  is  measured  directly  on  the  cylinder  or  base 
line  and  is  not  reduced  to  scale.  We  now  have  our 
map  relined.  For  convenience  in  locating  points,  it  is 
best  to  number  the  lines  as  shown  on  plate  11b. 

The  next  important  step  is  to  locate  the  defiladed 
area  on  the  map.  This  is  fully  explained  in  lesson  10 
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and  requires  that  a typical  section  of  the  ground  be 
made.  This  can  be  made  on  any  radius  line.  Then 
by  checking  the  map  distances  (M.  D.)  between  con- 
tours, the  apparent  top  of  the  hill  can  be  laid  out  as 
shown  in  plate  11b.  Figure  1,  plate  11c,  shows  the 
application  of  the  theory  of  the  section.  For  greater 
convenience  in  working,  the  horizontal  scale  is  kept 
the  same,  i.  e.,  1/20,000,  while  the  vertical  scale  is 
increased  10  times,  i.  e.,  1/2,000,  as  shown  in  figure 
2,  plate  11c.  The  base  of  the  section  is  considered  to 
be  at  the  same  altitude  as  the  ground  directly  beneath 
the  B.  P.  The  difference  between  vertical  and  hori- 
zontal scale  does  not  alter  the  accuracy  of  the  work,  as 
it  is  a case  of  similar  triangles. 

For  ease  in  locating  points  on  the  P.  P.,  this  P.  P.  or 
cylinder  is  divided  up  horizontally  by  the  lines  J,  K, 
L,  M,  N,  and  O,  as  shown  in  plate  11a.  These  lines 
are  1 mm.  apart,  when  considered  at  the  scale  of 
1/20,000.  Upon  increasing  the  vertical  scale  10  times 
in  the  typical  section,  this  millimeter  becomes  1 cm., 
as  shown  by  points  A,  B,  C,  D,  etc.,  on  the  cylinder. 
By  drawing  lines  from  B.  P.  through  these  points  and 
to  the  base  of  section,  we  divide  the  territory  up  in  a 
uniform  manner  in  relation  to  P.  P.  In  other  words, 
a point  in  the  territory  back  of  the  P.  P.  or  cylinder 
would  appear  from  the  B.  P.  to  be  on  one  or  between 
two  certain  lines  located  on  the  cylinder.  In  that 
way  we  can  locate  the  height  of  that  point  on  the 
P.  P.  or  cylinder.  At  aU  times  remember  that  this 
section  is  always  the  same  regardless  of  where  it 
passes  through  the  territory  as  long  as  it  is  taken 
through  the  B.  P.  as  one  end.  The  division  of  the 
horizontal  distances  remain  the  same  as  on  plate  11b, 
i.  e.,  200  meters.  The  vertical  contour  interval  of  20 
m.  (meters),  as  shown  by  the  flat  map,  plate  11b,  is 
drawn  in  at  the  vertical  scale  of  1/2,000.  At  this 
scale  it  equals  1 cm.  on  the  section  as  shown.  AU 
these  points  must  be  marked.  We  are  now  able  to 
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locate  accurately  on  the  section  the  exact  position  of 
points  taken  from  the  flat  map,  plate  11b. 

First  let  us  construct  our  geometrical  basis  of  the 
perspective  as  shown  in  plate  lid.  This  is  done  at  a 
scale  of  1/5,000  or  just  four  times  the  scale  of  the  fiat 
map.  This  is  a usual  scale  to  take.  In  a horizontal 
direction  the  perspective  view  is  divided  into  lines  as 
it  was  on  the  fiat  map,  i.  e.,  5 mm.  apart.  At  this 
scale  of  1/5,000,  they  become  20  mm.  or  2 cm.  apart. 
Vertically  divided  lines  of  the  P.  P.  are  1 mm.  apart, 
as  explained  before.  At  this  scale  they  become  4 mm. 
apart.  Points  on  this  drawing  should  also  be  lettered 
and  numbered  to  correspond  to  relative  points  on  flat 
map  and  section. 

In  drawing  the  finished  perspective  it  is  first  neces- 
sary to  locate  those  lines  which  represent  from  the* 
balloon  position  the  top  of  each  hill.  This  is  done  by 
locating  points  on  one  of  these  lines.  Let  us  take 
point  Z,  on  plate  11b.  It  is  the  point  where  the  line 
of  the  hill  crosses  the  contour  line  300.  In  locating 
this  point  on  the  fiat  map  we  first  find  that  it  lies  be- 
tween the  secondary  cylinders  6 and  7,  closer  to  6. 
In  relation  to  the  radii  we  find  it  between  m and  n 
and  closer  to  m.  In  locating  this  point  on  the  sec- 
tion we  find  the  vertical  lines  6 and  7 representing 
the  secondary  cylinders.  The  point  is  between  these 
two  lines  and  closer  to  6,  as  shown  by  dotted  lines 
Z— Z'  in  plate  11c.  On  the  flat  map  we  see  it  is  also 
on  contour  300.  We  have  our  contour  intervals 
plotted  on  plate  lie,  so  where  the  dotted  line  Z — Z' 
intersects  line  300  is  our  point  Z. 

Connecting  this  point  with  the  B.  P.,  we  find  that 
the  line  cuts  the  cylinder  between  N and  O,  and  closer 
to  N.  Turning  now  to  our  perspective  sheet  (plate 
lid),  we  find  the  line  on  which  is  located  our  point 
with  relation  to  the  corresponding  horizontal  lines 
N and  O.  Now  where  does  the  point  lie  with  respect 
to  the  right  or  left  side  of  the  perspective  sheet? 
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Turning  to  our  flat  map  (plate  lib),  by  projecting  the 
point  toward  the  B.  P.,  it  cuts  the  cylinder  between 
m and  n and  closer  to  m.  Moving  to  the  perspective 
sheet,  we  find  a vertical  line  on  which  is  located  our 
point  with  relation  to  the  corresponding  vertical  lines 
m and  n.  The  point  of  contact  of  the  vertical  line 
with  our  newly  found  horizontal  line  represents  the 
point  Z in  perspective.  Other  points  in  the  line  of 
the  hill  can  be  plotted  in  the  same  manner  and  finally 
the  hill  drawn  in  its  proper  location,  as  shown.  After 
this,  the  most  important  items  are  the  location  of  the 
important  roads  and  railways  and  later  the  woods, 
creeks,  trenches,  etc.  In  locating  trees  and  houses 
always  remember  that  they  have  a certain  height 
above  the  ground  that  should  be  added  to  the  height 
of  the  ground  upon  which  they  stand  in  order  to  find 
the  top  of  them.  Trees  are  to  be  considered  70  feet 
high. 

Take  flat  map,  plate  lie,  and  draw  a cylindrical 
perspective  of  it.  Balloon  position  6 km.  back  and 
1,200  meters  high.  Elevation  of  ground  beneath 
B.  P.  is  200  meters. 

Color  Work. 

In  drawing  the  perspectives  of  country,  if  we  have 
only  the  tops  of  hills  located  and  nothing  to  show  the 
slope  of  the  ground,  the  map  will  seem  unintelligible 
except  to  the  trained  eye.  Even  then  mistakes  could 
easily  be  made.  To  overcome  this  the  picture  could 
be  colored  up  with  crayons  portraying  the  slope  of  the 
ground  in  the  same  manner  that  an  artist  does  in 
making  a picture.  The  man  who  has  had  no  previous 
experience  in  this  work  wiU  find  it  best  to  get  some 
good  examples  of  landscape  work  and  copy  the  colors 
and  shading.  This  could  be  accomplished  by  ob- 
taining colored  prints  of  pictures  by  recognized  land- 
scape painters. 

A method  that  would  also  be  good  and  which  will 
be  within  easy  reach  of  all  is  to  make  a careful  study 
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of  photographs.  Here  we  find  the  shading  of  hills  and 
valleys  in  black  and  white.  With  a soft  pencil  and  a 
certain  amount  of  rubbing  the  shading  could  be  accom- 
plished and  perhaps  the  shades  somewhat  exaggerated 
in  order  to  bring  out  our  picture  more  clearly. 


in  shadow;  second,  that  hills  and  objects  closer  to  us 
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PANORAMIC  DRAWING. 


are  always  more  distinct  and  darker.  Hills  farther 
away  become  more  indistinct,  lighter,  and  grayer. 
Success  in  the  application  of  this  shading  will  depend 
upon  the  student’s  capacity  for  keen  observation  of 
the  photographs,  ability  to  distinguish  degrees  of  light 
and  shade  and  carefulness  in  its  application  to  the 
perspective  drawing.  Much  practice  will  be  required. 

How  the  French  Make  Panoramic  Drawings. 

In  making  their  perspectives  the  French  proceed  as 
follows:  The  geometrical  basis  is  laid  out  on  detail  or 
other  heavy  paper;  principal  elements  are  outlined. 
Then  these  elements  are  traced  off  on  tracing  paper, 
but  the  geometrical  basis  is  left  out.  AU  lines  are 
then  inked  in;  sometimes  different  colored  ink  is  used, 
such  as  purple  for  trenches.  Next  the  different  ele- 
ments are  colored  with  pastelle  crayon,  such  as  the 
woods,  green;  houses,  red;  terrain,  brown;  etc.  The 
tracing  is  then  stretched  over  the  back  of  an  old  map 
or  other  handy  paper.  This  is  an  extremely  simple 
and  quick  method  of  turning  out  a drawing. 

Standard  Scales. 

The  following  are  the  usual  standard  scales  used  in 
making  perspectives : All  work  is  usually  done  from 
a 1/20,000  map  or  1/10,000  map;  B.  P.  always  4 km., 
5 km.,  or  6 km.  back,  800  meters,  1,000  meters,  or  1,200 
meters  high;  sections  constructed  with  horizontal 
scale  1/20,000  and  vertical  scale  1/2,000.  Perspective 
always  four  times  size  of  map. 

Usually  the  map  man  will  have  these  standard  scale 
plottings  and  sections  and  perspective  bases  aU  laid 
out  and  ready  for  use.  This  aids  greatly  in  saving 
time  when  a perspective  must  be  made  in  a hurry. 

These  maps  are  not  a daily  occurrence  in  the  routine 
of  a company,  but  in  the  case  of  a rapid  advance  upon 
new  territory  there  would  be  one  made  for  each  new 
balloon  position. 
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DRAWING  UP  AND  TRANSMISSION  OF  INFORMATION 


INTRODUCTION. 

We  will  first  recall  that  there  are  three  different  missions 
which  the  balloon  has  to  perform: 

»^First.  The  mission  of  information  and  general  surveillance. 

^ Second.  Missions  for  the  artillery. 

^ - Third.  Missions  for  the  staffs  and  liaison  with  infantry. 

According  to  the  phase  of  the  battle,  one  or  another  of  these 
■missions  is  the  most  important. 

In  this  lecture  we  will  study  the  first  of  these  missions,  that 
of  information  and  surveillance. 

ARMY  CORPS  BALLOON. 

For  the  staff  of  an  Army  corps,  the  different  sources  of  infor- 
mation are: 

(1)  Infantry  ground  observatories  and  the  information  gath- 
ered by  the  information  officers  of  infantry  units. 

(2)  Telephone  listening  posts. 

(3)  Artillery  information  service. 

(4)  Aeronautical  information  service  (airplanes  and  bal- 
loons ) . 

(5)  Questioning  prisoners  and  deserters. 

(6)  Study  of  papers  found  on  prisoners  or  in  the  enemy 
lines. 

The  gathering,  .examination,  and  classification  of  the  informa- 
tion from  these  different  sources  is  done  under  the  supervision 
of  the  chief  of  staff  of  the  Army  corps. 

(a)  He  directs  the  men  whose  duty  it  is  to  obtain  this  infor- 
mation. 

(&)  He  receives,  examines,  and  makes  use  of  the  information 
obtained. 
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(a)  He  supervises  the  issuing  of  information  bulletins,  the 
correction  of  firing  charts,  maps,  and  other  documents,  and  he 
transmits  this  classified  information  to  his  superior  connnander 
and  to  the  commanders  of  smaller  units. 

As  a matter  of  fact  the  chief  of  staff  can  not  directly  supervise 
all  this  work,  so  he  delegates  it  to  the  second  section,  general 
staff  (G  2)  of  the  Army  corps. 

It  is  the  fourth  of  these  sources  of  information,  that  of  the 
air  service,  which  directly  concerns  us. 

AIR-SERVICE  INFORMATION. 

The  air-service  commander  of  the  Army  corps  distributes  the 
units  under  his  command,  the  balloon  companies  and  the  aero 
squadrons,  according  to  the  missions  designated  by  the  chief  of 
staff.  He  keeps  a constant  liaison  with  the  second  section,  gen- 
eral staff  ( G 2 ) . 

CHAPTER  1. 

The  observer  must  leorn  the  characteristics  of  the  sector  in 
which  he  is  operating.  He  must  know  these  characteristics  so 
well  that  no  change  in  the  habits  of  the  enemy  can  escape  his  | 
notice.  As  soon  as  he  arrives  in  the  sector  he  must  ask  for  j 
and  study  carefully  the  following  documents : 

1.  Order  of  battle  of  the  enemy  in  the  sector.  Numerical  | 

strength  of  opposing  troops,  and  their  positions.  Units  and  | 
commanders  of  staffs.  Units  in  support  and  in  reserve.  | 

2.  The  regular  movements  of  trains  on  railroads  in  the  rear  ; 

of  the  enemy  lines.  ! 

3.  Details  of  the  enemy’s  defensive  organizations.  Positions  of  | 

the  first,  second,  and  third  lines ; and  the  defensive  preparations  |j 
in  the  rear.  I 

4.  Vulnerable  points,  railroad  crossings,  supply  stations,  am-  !| 

munition  dumps,  supply  depots.  |i 

5.  Battery  emplacements  and  information  about  the  activity  |i 

of  hostile  batteries.  ij 

6.  Emplacement  and  importance  of  enemy  air-service  units,  and  ; 

their  activity.  I; 

The  observer  must  also  know  the  mission  of  the  Army  corps  |l 
to  which  he  is  assigned.  He  learns  this  by  going,  with  the  com-  j 
pany  commander,  in  liaison  with  Army  corps  headquarters,  third  j 
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section,  general  staff  (G  3).  Here  he  finds  out  whether  the 
Army  corps  is  in  a defensive  sector  or  in  an  offensive  sector. 
We  will  first  take  up  the  case  of  a balloon  working  in  a defensive 
sector. 

DEFENSIVE  SECTOR. 

First  the  observer  must  gather  the  following  documents : 

Our  own  order  of  battle  in  the  sector,  and  especially  the  posi- 
tions of  the  commanding  posts  of  the  divisions,  regiments,  and 
battalions. 

The  plan  of  defense,  which  tells  all  dispositions  to  be  taken  in 
case  the  enemy  attacks.  To  this  plan  is  annexed  the  plan  of 
reinforcement. 

The  plan  of  defense  includes  the  plan  of  the  work  of  the  artil- 
lery, subdivided  into  several  parts : 

The  plan  for  destructive  fire, 

The  plan  for  harassing  fire. 

The  plan  for  cutting  off  supplies  by  artillery  fire  and  for 
reprisals. 

The  plan  of  defense  against  tanks. 

The  plan  of  counter  preparation  and  barrage. 

The  plan  of  employment  of  the  air  service  in  case  of  an 
attack. 

Plan  of  liaison  (telephone,  visual  signaling,  wireless,  panels, 
rockets,  etc.).  This  includes  especially  the  wireless  call  of 
every  commanding  post. 

These  plans  are  very  detailed,  but  they  do  not  include  the 
information  given  in  the  permanent  orders  or  regulations  of  the 
Army. 

There  is,  moreover,  a plan  of  the  research  and  utilization  of 
information,  which  is  intended  to  facilitate  and  increase  the 
speed  of  obtaining  and  transmitting  the  information. 

OFFENSIVE  SECTOR. 

The  documents  to  be  gathered  and  studied  carefully  are  the 
following : 

The  plan  of  infantry  engagement,  showing  the  general  mis- 
sions of  large  units. 

The  plan  of  divisional  attack,  giving  the  positions  of  the 
regiments  and  battalions  in  the  engagement.  (The  locations  of 
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the  troops  are  called : Sector  for  a division,  subsector  for  a 
regiment,  and  quarter  for  a battalion.)  Positions  of  the  initial 
commanding  posts  of  each  unit  and  their  successive  positions 
during  the  course  of  the  attack.  Location  of  the  reserves.  (In 
the  division  a map  1/10,000  must  be  prepared,  showing  the  lo- 
cation of  all  troops.) 

Plan  of  the  employment  of  the  artillery,  which  shows  accm- 
rately  the  distribution  of  all  artillery  which  is  not  normally 
attached  to  the  units  engaged.  This  plan  also  shows  the  organi- 
zation of  the  artillery  staff  and  the  grouping  of  the  units  ; the 
normal  and  eventiial  zones  of  action  of  the  different  units. 
The  plan  of  destruction  and  neutralization  of  the  enemy  works. 

The  plan  for  the  destruction  of  the  defensive  organization 
of  the  enemy. 

The  plan  of  harassing  fire  and  fire  for  cutting  off  supplies. 

The  plan  for  feint  attacks  to  find  enemy  batteries  not  pre- 
viously known. 

The  plan  for  accompanying  and  protecting  the  first  attack. 

The  plan  of  action  against  moving  targets ; dispositions  are 
made  so  that  these  moving  targets  can' quickly  be  caught  under 
fire.  These  targets  are  important,  especially  for  long-range 
guns.  Some  special  batteries  (105,  14,  155  long,  and  16)  are 
detailed  for  this  work. 

The  map  showing  the  zones  of  action  of  the  artillery  not 
only  in  the  sector  in  which  the  balloon  operates  but  also  in  the 
neighboring  sectors.  This  document  is  never  taken  into  the 
air,  but  always  kept  in  the  chart  room. 

The  plan  of  new  positions  which  the  artillery  is  to  take  when 
the  attack  goes  forward.  This  shows  which  units  move  for-  | 
ward  firsth  and  into  what  positions  each  one  moves.  | 

The  plan  of  liaison,  which  gives  all  orders  about  the  different  i 
systems  to  be  used  in  the  attack,  the  operation  of  all  systems,  I 
and  the  conventional  signs. 

As  in  the  defensive  sector,  there  is  a plan  of  the  research  and 
utilization  of  information,  in  order  to  facilitate  and  increase  the 
speed  of  obtaining  and  transmitting  this  information.  | 

I! 

DRAWING  UP  AND  TRANSMISSION.  j 

When  an  observer  in  the  basket  obtains  any  information,  he 
must  first  verify  it,  and  then  carefully  prepare  his  message  for  | 
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transmission.  The  text  of  his  message  must  be  simple,  neutral, 
clear,  precise,  and  complete.  Don’t  hurry  in  drawing  up  this 
message,  the  time  which  you  spend  in  making  a complete  and 
clear  message  is  not  lost ; but  do  not  let  this  time  which  you 
use  for  perfecting  your  message  lengthen  it  unnecessarily.  Be- 
fore transmitting  the  message  ask  yourself  and  see  that  it 
answers  the  following  questions : 

WHEN? 

WHERE? 

HOW? 

WHY? 

Try  to  put  the  message  as  nearly  as  possible  in  the  language 
of  the  branch  for  which  you  are  working. 

The  information  must  be  transmitted  in  the  following  order, 
according  to  the  urgency  of  the  message : 

First.  Directly  to  the  troops  who  are  able  to  make  immediate 
use  of  the  information,  such  as  the  troops  seen  to  be  menaced. 

Second.  To  the  commanders,  in  order  of  those  most  inter- 
ested by  the  information,  and  then  on  up  as  high  as  necessary. 

Third.  To  the  information  office  of  the  Air  Service. 

The  frequence  of  messages  should  depend  upon  the  orders 
received. 

THE  IMPORTANCE  OP  THE  INFORMATION  AND  THE 
TACTICAL  SITUATION. 

The  order  of  transmission  must  be  logical.  For  instance,  bat- 
teries seen  in  action  should  be  first  communicated  to  counter- 
battery group  in  the  zone  of  which  the  battery  is  seen,  then  to 
the  artillery  commander.  Prom  time  to  time  inform  the  artillery 
information  service,  of  the  batteries  seen,  but  information  like 
tills  of  purely  statistical  nature  need  not  be  sent  as  frequently. 
At  the  end  of  the  day  make  a report  to  the  air-service  information 
office  of  the  work  done  during  the  day,  giving,  in  addition  to  the 
information  obtained,  the  following: 

Conditions  of  observation,  visibility. 

Name  of  observer. 

• Impression  of  the  day  and  of  the  sector. 

. This  report  is  made  out  by  the  clerks  during  the  day  and 
verified  by  the  observer  when  he  comes  down.  The  impression 
of  the  day  is  added  by  the  observer  himself. 


8 


This  report  shows  the  details  of  the  observation,  arranged  un- 
der the  headings  of  the  different  classes  of  information.  The 
activity  of  the  enemy  artillery  is  given  in  a table. 


(Example.) 


Coordi- 

nates. 

Region. 

No.  of 
pieces. 

Caliber. 

Objective. 

Counterbattery. 

5667 

Boine. 

2 

240 

Om  guns  at  X. 

15  snots  from  X . 

Other  classes  of  information  include : 

Movements  on  roads  and  railroads. 

Cantonments  and  bivouacs. 

Ammunition  dumps  and  supply  depots. 

Defensive  organizations. 

Observations  of  tire  during  the  day. 

In  the  general  impression  of  the  day,  don’t  be  two  impression- 
able. Don’t  use  adjectives  such  as  “ large,  small,  weak,  strong.” 
These  adjectives  change  with  each  observer.  In  their  place  put 
numerical  values,  such  as  the  number  of  shots  a minute.  For  a 
train  give  its  length  in  cars,  or  if  this  can  not  be  done,  in  miles. 

Enemy  works  or  actions  can  also  be  compared  to  similar  works 
or  actions  in  our  own  lines  which  are  known. 

GATHERING,  CONTROL,  AND  UTILIZATION  OF 
INFORMATION. 

LIAISON  DURING  ACTION. 

Information  obtained  by  the  Air  Service  is  sent  in  two  differ- 
ent directions: 

First.  To  the  active  units. 

Second.  To  the  various  steps  of  command,  which  includes  the 
Air  Service  headquarters. 

As  the  information  comes  in  to  the  different  information  offices 
(the  ground  observatories,  the  Air  Service,  the  Artillery  Infor- 
mation Service,  etc. ) it  is  classified  and  selected  before  it  is  sent 
on,  so  that  the  second  section,  General  Staff  (G  2),  receives  only 
the  condensed  reports.  In  an  active  sector  there  is  so  much 
information  obtained  that  if  it  were  all  sent  to  the  information 
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office  of  the  Air  Service  in  the  evening,  the  information  would  1)0 
too  late. 

That  is  why  the  information  is  sent  during  the  day  to  the 
landing  point  (where  the  Air  Service  information  office  is  lo- 
cated). 

In  the  evening  there  is  a meeting  at  the  Air  Service  informa- 
tion office,  which  the  following  officers  attend : 

A representative  of  the  second  section,  General  Staff  (G  2). 

A representative  of  the  Artillery  Information  Service. 

A representative  of  the  heavy  artillery  commander  in  the 
sector. 

Sometimes  some  of  these  officers  are  stationed  at  the  landing 
point  in  order  to  facilitate  the  gathering  and  sorting  of  infor- 
mation as  well  as  a detail  of  the  topographic  service. 

In  a calm  sector  there  is  not  so  much  information  gathered, 
so  the  work  is  much  simpler.  Reports  are  made  up  for  the  sec- 
ond section.  General  Staff  (G  2),  for  the  Artillery  Information 
Service,  and  for  the  artillery  commander. 

In  a sector  of  attack. — The  form  in  which  information  is  re- 
ported. 

1.  Period  before  preparation  of  attack. — The  airplane  ob- 
servers are  making  reconnaissances  to  obtain  the  following  in- 
formation : 

1.  Defensive  organizations. 

2.  Location  of  camps,  bivouacs,  ammunition  dumps,  and  sup- 
ply depots,  installations. 

3.  Artillery  emplacements. 

4.  Paths  for  relief  of  troops  and  for  supplies. 

5.  Communicating  roads. 

6.  General  aspect  of  the  terrain  (vertical  and  oblique  photo- 
graphs). 

This  information  is  gathered  to  assist  in  drawing  up  the  plan 
of  attack. 

The  results  of  these  observations  are : 

1.  Plan  directors  1/10,000,  1/120,000,  1/5,000,  giving  all  in- 
formation about  the  organization  of  the  enemy  infantry  and 
artillery.  These  editions  of  the  plan  director  are  issued  as 
often  as  possible,  with  the  changes  which  occur,  but  as  this 
map  is  printed  at  the  general  headquarters  or  at  Paris  it  some- 
times does  not  arrive  on  the  front  very  promptly. 
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For  this  reason  every  balloon  company  must  keep  its  own  i 
map  up  to  date.  For  this  purpose  the  topographical  section 
issues  frequently  rectificative  scetions  of  maps  showing  the  new  i 
developments.  i 

These  are  small  printed  sketches  at  the  scale  1/5,000  or  i 
1/10,000  and  give  all  new  trenches,  with  their  names,  and  the  • 
new  battery  emplacements. 

The  plan  director  shows  also  all  enemy  battery  emplace-  i 
ments  and  names  known  at  the  date  of  the  edition ; this  is  a I 
result  of  the  comparison  by  the  artillery  information  service  of  I 
the  army  of  all  information  obtained  by  the  services  of  the  differ-.  ; 
ent  army  corps.  , 

In  very  active  sectors  the  topographical  section  of  the  army  ‘ 
issued  a map  every  day,  showing  the  enemy  batteries  seen  in  t 
action  during  the  preceding  24  hours,  printed  in  the  night  and  j; 
distributed  the  next  morning  to  all  units  interested,  including  jj 
the  balloon  companies.  I 

The  army  also  issues,  from  the  information  received  from  the  [ 
second  section.  General  Staff  fG  2)  of  the  different  army  corps,  II 
the  following  maps : 

Maps  of  paths  and  roads  for  relief,  showing  the  points  where  || 
froops  must  pass  in  the  open,  such  as  going  through  the  barbed  Ij 
\vire.  By  reason  of  its  appearance,  this  map  is  called  the  | 
“ octopus.”  || 

Map  of  the  vulnerable  points,  showing  stations,  supply  posts,  || 
bivouacs,  etc.,  printed  over  old  maps  of  the  scale  1/20,000.  il 

Map  of  the  railroads,  at  the  scale  of  1/50,000,  showing  also 
the  landing  points  and  supply  depots  of  the  enemy  aviation.  it 
Map  of  the  enemy  balloons,  on  which  the  balloons  are  called  I 
by  the  names  of  the  nearest  village.  These  names  must  be  em-  | 
ployed  exclusively.  ! 

The  Army  Corps  Topographical  Service  issues  objective  maps 
at  a large  scale,  showing  not  only  the  detailed  plan  of  enemy 
organizations  but  also  their  defensive  strength.  The  drawback 
of  the  plan  director  is  that  it  shows  the  objectives  topographi- 
cally, but  does  not  show  the  state  of  destruction.  For  this 
reason  the  objective  map  at  a large  scale  is  valuable.  By  differ-  i 
ent  colors  the  defensive  strength  of  the  organizations  is  shown — j 
firing  trenches,  support  trenches,  communication  trenches,  etc., 
auxiliary  defenses,  trench-gun  emplacements,  machine-gun  em- 
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placements,  trench  mortars,  dugouts,  points  of  assembly,  com- 
manding posts,  telephone  posts,  and  observatories.  Some  of 
these  sketches  even  give  the  strength  of  the  dugouts  against 
bombardments. 

Oblique  photographs  taken  of  the  enemy  works  from  behind 
their  lines,  looking  toward  our  lines,  are  very  interesting. 

A systematic  study  is  made  of  the  defensive  positions  of  the 
enemy  setting  forth  the  points  of  strong  and  weak  resistance, 
the  placing  of  reserves,  and  the  probable  points  of  counter  attack. 

With  all  these  documents  the  commander  can  work  out  his 
plan  of  attack  and  the  artillery  commander  can  make  his  plan 
of  destruction. 

Sets  of  photographs  of  the  sector  are  prepared  for  the  new 
units  which  are  to  arrive. 

If  new  important  works  are  discovered  on  photographs,  they 
are  immediately  marked  on  the  plates,  printed,  and  sent  out  at 
once  to  the  organizations. 

2.  Period  of  putting  in  place  organizations  for  the  at- 
tack.— ^The  organization  of  the  terrain  is  controlled  by  airplane 
photographs  and  by  the  direct  view,  in  order  to  know  the  degree 
of  visibility  of  the  works  and  organizations  of  all  kinds.  Great 
precautions  are  taken  to  hide  all  new  works  and  all  movements 
of  troops  and  supply  trains. 

3.  Period  of  preparation. — By  piecing  together  all  the  infor- 
mation sent  in  for  the  day  by  aerial  and  ground  observers  and 
seen  on  photographs,  and  by  comparing  this  with  the  map  of  the 
preceding  day,  a good  idea  is  obtained  of  the  progression  of  the 
destruction.  Maps  of  destruction  are  issued  every  day,  printed 
on  old  maps  of  the  scale  1/5,000.  On  these  are  shown  plainly 
the  works  which  are  built  up  as  soon  as  demolished  and  which 
the  enemy  finds  it  important  to  keep  in  a good  state  of  repair. 
( The  artillery  has  a plan  for  sustaining  the  destruction. ) 

4.  Period  of  the  attack. — During  and  after  the  attack  the 
second  section.  General  Staff  (G  2),  presents  to  the  commander 
the  map  of  the  progression  of  the  infantry.  This  shows  the  posi- 
tions reached,  the  respective  lines  of  friendly  and  enemy  troops, 
found  out  either  by  aerial  observation  or  by  the  examination  of 
photographs. 

Besides,  the  army  issues  daily,  at  all  times,  the  information 
bulletin  of  the  army  (information  on  the  enemy  order  of  battle, 
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nocturnal  activity  of  the  enemy,  activity  of  the  enemy  air  serv- 
ice, and  often  translations  of  enemy  documents). 

The  second  section,  General  Staff  (G  2)  of  the  army  corps, 
issues  daily,  at  all  times,  a small  information  bulletin  giving  the 
enemy  activity  for  the  preceding  24  hours  in  the  sector,  the 
reports  of  patrols,  of  ground  observatories,  and  the  information 
obtained  from  prisoners. 

The  Artillery  Information  Service  of  the  army  corps  issues  a 
daily  bulletin,  giving  the  batteries  seen  in  action,  and  explaining 
their  emplacements,  if  necessary,  results  of  our  fire,  enemy 
artillery  activity  for  the  last  24  hours. 

The  observers  should  study  all  bulletins  issued  very  carefully. 
These  documents  do  not  repeat  what  is  in  the  regulations.  These 
must  be  known  by  the  observers. 

LISTS  OF  BOOKS  WHICH  SHOULD  BE  KNOWN  TO 
OBSERVERS. 

1.  Instructions  for  large  units  in  offensive. 

2.  Instructions  for  large  units  in  defensive. 

3.  Small  units  in  offensive. 

4.  Liaison  for  troops  of  all  arms. 

5.  Aerial  liaison  with  artillery. 

6.  Organization  of  terrain  and  employment  of  troops  of  all 
arms. 

7.  Study  and  research  of  information. 

8.  Heavy  artillery  manual. 

9.  Instructions  on  employment  of  heavy  artillery  and  appen- 
dices. 

10.  Manual  for  field  artillery. 

o 
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GENERAL  NOTIONS  OF  ORGANIZATION  AND  TACTI- 
CAL SUGGESTIONS  INDISPENSABLE  TO  THE  BAL- 
LOON OBSERVER. 


This  lecture  will  be  composed  of  three  parts,  treating  three 
questions  of  a very  different  nature. 

Part  1.  Summary  showing  the  general  nature  of  the  organiza- 
tion of  large  units  and  their  staffs,  and  indicating  the  authori- 
ties with  whom  the  balloon  companies  may  have  to  deal. 

Part  2.  Tactical  information  as  to  what  is  seen  by  the  balloon, 
and  on  facts  which  must  more  particularly  demand  its  attention. 

Part  3.  Finally,  a few  words  on  the  battle,  without  going  into 
details  of  execution,  limited  to  the  general  features  which  every 
officer,  whatever  be  his  arm,  must  know  at  the  present  time. 
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PART  1.  QUESTIONS  OF  ORGANIZATIONS. 

G.  H.  Q. — The  G.  H.  Q.,  which  everybody  knows,  be  it  only 
by  the  newspaper  controversies,  will  be  mentioned  only  for  the 
sake  of  completeness.  On  its  staff  there  is  a colonel  or  lieu- 
tenant colonel  bearing  the  title  of  chief  of  the  Army  Air  Serv- 
ice. He  is  the  technical  adviser  of  the  commander  in  chief  for 
all  that  concerns  the  technical  use  of  aeronautics. 

Group  of  armies.— -The  group  of  armies  is  an  essentially  vari- 
able organ.  Its  necessity  had  not  been  made  apparent  before 
the  war,  but  the  experience  of  the  first  months  of  the  war  proyed  j 
it  to  be  difficult  for  the  commander  in  chief  to  command  directly  i 
a great  number  of  armies.  The  commander  in  chief  has  thus 
created  provisional  groups ; at  the  time  of  the  battle  of  the  Yser 
we  thus  had  a group  of  Northern  Armies  under  command  of 
Gen.  Foch,  who  bore  the  title  of  assistant  to  the  general  in 
chief ; later  on,  the  provisional  Eastern  Group  was  created, 

" The  idea  of  constituting  groups  of  armies  gaining  ground, 
three  groups  of  armies  were  then  created  (G.  A.  E.,  G.  A.  O., 
G.  A.  N.,  groups  of  Eastern,  Center,  and  Northern  Armies), 
between  which  the  whole  of  the  French  forces  on  the  occidental 
front  were  distributed. 

These  groups  of  armies  remained  organs  of  command  and 
amounted  merely  to  a general  commanding  a group  of  armies 
and  his  staff,  having  at  his  disposal  a certain  number  of  armies 
and  of  a few  formations  independent  of  armies  (for  instance, 
combat  and  bombardment  groups  of  aviation),  but  without  the 
complicated  services  which  burden  the  G.  H.  Q.  on  the  one  hand 
and  the  armies  and  inferior  large  units  on  the  other. 

It  seemed  for  a long  time  that  this  organization  was  definite 
and  that  a new  echelon  was  thus  created.  During  the  last  few 
weeks  this  conception  seems  to  have  undergone  an  evolution.  It 
is  not  impossible  that  one  may  fall  back  to  the  notion  of  groups 
of  armies,  comprising  a certain  number  of  armies  constituted 
with  specified  operations,  in  view  of  the  other  armies  depending 
directly  on  the  general  headquarters. 

As  far  as  we  are  concerned,  it  will  be  sufficient  to  remember 
that  in  the  staff  of  any  constituted  army  group  there  is  a field 
air  officer,  who  is  the  technical  advisor  of  the  general  command- 
ing the  group  of  armies  as  to  the  technical  use  of  aeronautics ; 
this  field  officer  exercises  a direct  command  over  the  aeronautical 
units  included  in  the  group  of  armies  without  being  assigned  to 
the  armies. 
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Army. — The  army  has  an  essential  importance  in  the  present 
war.  It  is  not,  like  a group  of  armies,  merely  tactical  ; it  con- 
stitutes an  indispensible  and  regular  organ  under  the  orders  of 
a general  commander  provided  with  a staff,  troops,  and  services. 

The  large  unit  “ army  ” did  not  exist  before  the  war,  but  it 
was  arranged  for  and  constituted  on  paper.  The  general,  the 
staff,  and  the  services  worked  together  during  staff  journeys  and 
maneuvers.  This  organism  materialized  at  the  time  of  mobili- 
zation, and  the  large  existing  units  (Army  Corps  and  divisions  of 
Infantry)  were  distributed  among  the  various  armies. 

The  large  units  are  assigned  only  provisionally  to  an  army, 
and  they  go  from  one  army  to  another,  according  to  the  necessi- 
ties of  the  maneuvers.  It  is  thus  that  in  the  IVth  Army  we 
witness  a constant  arrival  of  Army  Corps  and  divisions  coming 
from  Verdun  or  Picardy. 

Each  army  comprises  a permanent  nucleus — command,  staff, 
services. 

The  army  headquarters  are  divided  into  two  groups : 

The  first  group  comprises  the  staff  proper,  with  the  directors 
of  certain  services  at  the  front ; general  commanding  the  Artil- 
lery, general  commanding  the  Engineers,  chief  of  the  First 
Line  Telegraph  Service,  chief  of  the  Army  Air  Service.  The  very 
titles  of  these  service  directors  show  the  nature  of  their  duties. 
The  chief  of  the  Army  Air  Service  is  a field  officer  (major  or 
lieutenant  colonel)  ; he  is  technical  adviser  to  the  army  com- 
mander as  to  the  technical  use  of  aeronautics ; he  exercises  a 
direct  command  over  the  aeronautical  units  included  in  the  army 
that  are  not  assigned  to  the  various  army  corps ; he  superintends 
and  controls  the  technical  use  of  aeronautical  units  assigned  to 
these  army  corps. 

The  army  commander  may  call  on  him  to  take  over  the  com- 
mand of  the  aeronautical  units  concentrated  for  an  operation  in 
an  army  corps  or  an  organized  group,  by  the  side  of  the  com- 
mander of  this  army  corps  or  group. 

The  second  group  of  the  army  headquarters  comprises  the 
chief  of  the  lines  of  communication  and  services,  the  name  of 
which  speaks  for  itself.  The  general  chief  of  the  lines  of  com- 
munications and  services  is,  as  a rule,  a general  of  division,  de- 
spending  on  the  general  commanding  the  army,  in  the  same 
capacity  as  a general  commanding  an  army  corps.  As  chief 
, of  the  lines  of  communication,  he  has  authority  over  a large 
zone  of  terrain,  which  extends  over  a square,  corresponding  to 
i ■ ■ ' ' ' ■ 
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the  front  of  the  whole  army,  between  the  forward  limits  of  the 
zone  of  the  line  of  communications  and  the  rear  limits  of  the 
army ; as  chief  of  the  services,  he  has  authority  over  the  chiefs 
of  services  not  included  in  the  first  group,  Quartermaster 
Corps,  Medical  and  Veterinary  Services,  post  office,  treas- 
ury, etc. 

The  object  of  the  direction  of  lines  of  communication  and 
services  is  to  relieve  the  army  commander  of  all  matters  other 
than  the  direction  of  operations ; the  general  chief  of  lines  of 
communication  and  services  is  intrusted  by  the  general  com- 
manding the  army  with  solving  all  these  matters.  His  high 
rank  enables  him  to  give  orders  even  to  directors  of  services 
having  rank  of  generals  of  division,  as  quartermaster  generals 
and  surgeon  generals.  His  role  is  more  difficult  with  army 
corps  generals,  with  whom  he  must  deal  on  administrative 
questions,  and,  when  an  important  matter  has  to  be  solved,  it  is 
generally  submitted  to  the  decision  and  signature  of  the  general 
commanding  the  army. 

Army  Corps. — The  Army  Corps  is  the  most  important  large 
unit  that  was  already  constituted  in  time  of  peace.  Its  con- 
stitution is  known  by  all,  and  we  will  not  dwell  on  the  matter, 
but  will  call  attention  to  the  evolution  which  it  has  undergone. 
It  was  formerly  admitted  that  the  Army  Corps  formed  a whole, 
an  indissoluble  block,  which  could  be  transported  as  it  was  i 
from  one  end  of  the  front  to  the  other,  with  its  commander,  staff,  | 
troops,  and  services ; this  was,  besides  the  difference  in  size,  | 
the  essential  distinction  between  the  large  unit  “ army  ” and  j 
the  other  large  unit  “ army  corps.”  In  fact,  the  experience  of 
the  war,  the  modifications  in  armament,  the  increase  in  artillery,  I 
have  nece -sitated  serious  modifications  in  the  composition  of  the  j| 
Army  Corps,  the  most  striking  of  which  are  the  creation  of 
army  corps  with  three  or  four  Divisions  of  Infantry,  the  crea-  j 
tion  of  an  army  corps  heavy  artillery,  and  the  creation  of  army 
corps  aeronautics.  But  it  was  mainly  in  the  way  of  using 
army  corps  that  the  logic  of  events  and  the  pressure  of  neces- 
sity brought  about  a real  revolution  which  dates  from  the 
Battle  of  Verdun;  the  army  corps  were  pulled  to  pieces,  broken 
up ; the  staffs  stayed  where  they  were  with  the  total  or  a part 
of  their  elements  that  did  not  belong  to  any  one  division,  and! 
their  divisions  were  placed  at  the  disposal  of  other  army  corps  I 
commanders,  and  engaged  by  them  in  the  battle.  One  saw  at 
Verdun  army  corps  commanders  through  whose  hands  passed 
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20  to  25  divisions  of  infantry,  coming  from  all  parts  of  the 
front.  Under  such  conditions,  the  number  of  the  army  corps 
became  illusive;  the  army  corps  disappeared  to  give  place  to 
groups ; the  large  units  “Army  Corps  ” had  thus  the  character 
of  the  large  unit  “ army,”  a permanent  organization  framing 
together  variable  units. 

However,  the  analogy  is  not  absolute.  What  has  just  been 
expressed  for  the  army  corps  happened  in  the  defensive  battle 
of  Verdun.  For  the  same  reason  the  process  had  to  extend  to 
most  of  the  army  corps  holding  the  front  in  calm  sectors.  But 
the  general  in  chief  has  always  endeavored  to  give  their  normal 
constitution  to  army  corps  that  are  to  be  engaged  in  an  of- 
fensive action  on  account  of  the  necessity  of  a perfect  under- 
standing between  the  command  and  the  troops.  The  breaking 
up  of  army  corps  has  been  a necessity;  it  is  not  a rule;  and 
one  always  falls  back  as  soon  as  possible  into  the  old  track. 

Division. — The  division  of  infantry  is  the  smallest  of  the 
large  units. 

It  forms  the  real  unit  of  combat.  It  is  transported  as  a whole 
for  defensive  and  offensive  purposes  without  being  broken  up 
like  the  Army  Corps.  Since  the  beginning  of  the  war  its  com- 
position has  been  very  much  modified.  Formerly  it  scarcely  com- 
prised anything  but  fighting  elements.  It  had  very  few  serv- 
ices and  used  those  of  the  Army  Corps.  During  the  war  the 
ideas  in  this  regard  changed  altogether ; the  services  of  the  Army 
Corps  were  lessened  little  by  little  and  given  in  part  to  the  divi- 
sions of  Infantry,  which  were  thus  endowed  with— 

An  Artillery  park. 

An  Engineer  park. 

A subsistence  supply  train. 

A cattle  train,  with  a section  of  fresh-meat  supply. 

Ambulances  and  hospital  sections. 

An  automobile  sanitary  section,  etc. 

The  division  may  thus,  like  the  former  independent  divisions 
of  Infantry,  carry  on  an  existence  of  its  own  and  work  by  itself, 
but  it  has  become  considerably  less  mobile. 

Composition  of  a staff. — Now,  a few  words  about  the  staffs 
of  Army  Corps  and  divisions  of  Infantry,  and  the  relations  that 
officers  of  the  Air  Service  must  maintain  with  them. 

The  Army  Corps  Staff  is  under  the  direction  of  a chief  and 
assistant  chief  of  staff.  It  comprises  three  bureaus  and  a mail 
section. 
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The  first  bureau  looks  after  matters  of  supply,  persouuel,  and  I 
materiel. 

The  second  bureau  looks  after  the  intelligence  service.  | 

The  third  bureau  looks  after  operations,  properly  speaking.  j 

The  mail  section  receives  the  papers  arriving,  classifies  them,  j; 
and  forwards  them  to  each  bureau  concerned;  inversely,  it  re- 
ceives the  papers  sent  by  the  bureaus  and  forwards  them  to  their 
destination.  It  has  at  its  disposal  the  means  of  transport  of  the  | 
staff,  motor  cars,  motorcycles,  etc.  Ofiicers  not  belonging  to  the  I 
staff  and  wishing  to  be  introduced  into  the  bureaus  must  report 
to  this  section. 

In  the  staff  of  a Division  of  Infantry  the  classification  is  the 
same,  but  officers  are  not  so  numerous,  and  there  is  no  assistant 
chief  of  staff. 

The  chiefs  of  the  large  services,  similar  to  those  we  have  seen 
in  the  Army  headquarters,  belong  to  the  Army  Corps  lieadquar-  , 
ters ; the  most  intere  Jting  is  the  general  commanding  the  Corps  j 
Artillery,  who  himself  has  under  his  orders  the  colonel  com-  I 
manding  the  heavy  artillery.  A colonel  commanding  the  Divi-  ■ 
sional  Artillery  belongs  in  the  same  way  to  the  divisional  head-  ^ 
quarters.  | 

As  a rule  the  division  commands  directly  its  Divisional  Artil-  i 
lery  and  the  heavy  short  artillery ; the  colonel  commanding  the  : 
Army  Corps  heavy  artillery  commands  directly  the  heavy  long  ; 
artillery.  i; 

What  may  your  personal  intercourses  with  the  headquar-  i 
ters  be? 

According  to  the  terms  of  Supplement  II  of  the  Instructions 
of  December  16,  1916,  concerning  the  object  and  conditions  of  i 
an  offensive  action  of  ensemble,  the  aerial  means  of  an  army  j 
corps,  which  include,  as  regards  aerostatics,  three  or  four  | 
balloons,  are  grouped  under  the  orders  of  a commander  of  the  |j 
army  corps  air  service.  It  is  evidently  he  who  takes  the  orders  ij: 
from  the  command,  but  tlie  observers  must  nevertheless  keep  !|| 
closely  in  touch  both  with  the  staffs  of  the  army  corps  or  in- 
fantry  divisions  and  with  the  colonel  commanding  the  heavy 
artillery.  When  you  have  to  deal  with  staffs  it  is  advisable  to 
warn  you  that  you  must  not  handle  the  questions  by  going 
directly  to  the  general  or  the  chief  or  assistant  chief  of  staff, 
but  by  going  to  the  bureau  concerned.  This  rule  does  not  ap-  I 
pear  in  any  regulations,  but  it  is  necessary,  and  more  so  the  more  | 
important  staff.  The  bureau  concerned  will  not  fail  to  inform 
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you,  to  keep  you  in  touch,  and  to  have  you  then  taken,  if  nec- 
essary, to  the  chief  of  staff,  or  even  to  the  general,  who  will 
decide.  These  military  channels  prevent  oversig-hts  and  use- 
less repetition  and  allow  the  work  to  be  carried  out  with  order 
and  method. 

The  bureau  most  frequently  dealt  with  is  the  second  bureau 
(intelligence),  with  the  elements  attached  to  it.  On  account 
of  its  importance  I will  do  more  than  simply  mention  it. 

There  exists  a sort  of  natural  relationship  between  the  infor- 
mation given  by  the  balloon  and  that  given  by  the  avion. 
There  exists  besides  a close  relationship  between  most  of  their 
missions — artillery  ranging,  information  about  hostile  organiza- 
tion’s first  lines  and  rear,  about  movements  of  columns  and 
trains.  This  is  why  aerostation  and  aviation  were  combined 
under  one  chief  of  Air  Service. 

The  information  they  give  arrives  under  various  forms,  con- 
cerns different  objects,  and  is  so  voluminous  that  it  must  be 
sorted,  copied,  and  coordinated  before  being  handed  to  the 
authority  who  is  to  use  it.  This  first  coordination  must  be  done 
l)y  officers  belonging  to  the  very  service  which  collected  it  in 
order  that  the  command  or  its  agents  receive  only  information 
already  checked,  controlled,  and  set  up  for  immediate  exploita- 
tion. This  is  the  role  of  the  Air  Intelligence  Service,  which 
must  make  clear  and  condensed  the  information  it  receives. 
This  first  work  is  done  by  the  Intelligence  Service  officer,  as- 
sistant to  the  army  corps  Air  Service  commander. 

Important  as  the  information  thus  obtained  may  be,  we 
know  that  other  information  arriving  from  other  sources  also 
has  its  value,  information  from  terrestrial  observation  posts, 
telephone  listening  posts,  examination  of  prisoners.  They  may 
contradict  the  latter,  or  confirm  it,  complete,  or  specify  it.  The 
necessity  of  coordination  is  evident.  This  coordination  can  not 
be  made  by  the  general  himself,  who  is  wholly  taken  up  by 
the  duties  of  his  command,  and  devolves  upon  the  second  bu- 
:reau  of  his  staff,  which  is  aware  of  his  intentions  and  will 
centralize  for  him  all  information  received  and  will  give  it  to 
him  in  time  in  complete  form. 

The  second  bureau  has  an  immediate  auxiliary,  which  is  the 
topographic  section.  In  the  Army  Corps,  where  it  always  exists, 
it  is  called  the  S.  T.  C.  A,  (Army  Corps  Topographic  Section). 
In  divisions  of  Infantry,  where  it  does  not  always  exist,  it  is 
called  the  S.  T.  D.  (Divsion  of  Infantry  Topographic  Section). 
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Army  Corps  Topographic  Service. — In  the  present  war  a 
large  part  of  our  information  comes  from  the  photographs  of 
hostile  organizations  taken  from  avions  or  even  from  well-chosen 
observation  posts. 

But  if  everybody  recognizes  the  main  lines  of  a good  photo- 
graph of  a calm  sector. the  same  is  not  true  when  it  comes  to 
details.  Especially  in  an  active  period  when  bombardments 
have  begun  their  work  of  destruction,  thi  j task  must  be  given 
to  specialists,  carefully  trained  in  this  sort  of  work,  who  will 
search  these  photographs  in  order  to  discover  hidden  organiza-  j 
tions  and  determine  their  state  and  function.  j 

They  will  draw  up  the  result  of  their  work  in  maps  clear  j 
and  complete,  which  will  be  multiplied  as  much  as  required  to  i! 
accompany  the  photographs  and  make  all  details  plain  to  every-  || 
one,  command  and  troops.  These  specialists  constitute  the  || 
Army  Corps  Topographic  Service.  |i 

The  pho.ographs  coming  from  the  air  service  are  thus  | 
handed  to  the  S.  T.  C.  A.,  with  the  indications  strictly  necessary  |i 
to  enable  the  locating  of  the  photographs  in  space.  The  S.  T.  jl 
C.  A.  will  interpret  these  photographs,  then  reproduce  the  inter-  I 
pretation  on  special  maps  that  will  be  multiplied  as  much  as 
necessary,  so  as  to  have  everybody  provided  with  them.  j| 

S.  K.  A.  (Artillery  Intelligence  Service).— Another  annex  of  j| 
the  second  bureau  is  the  Artillery  Intelligence  Service,  which  j 
is  at  the  same  time  an  annex  to  the  Artillery  command.  j 

This  service  has  at  its  disposal  a certain  number  of  special  :| 
organs,  sections  of  sound  and  flash  registration,  small  observa-  1 
tion  posts.  It  receives,  besides,  from  avions  and  balloons,  all 
information  concerning  the  enemy’s  artillery.  The  second  bu- 
reau acquaints  it  immediately  with  all  the  information  that 
arrives  of  interest  to  the  Artillery,  and,  in  the  same  way,  re- 
ceives from  it  as  it  comes  all  the  information  that  directly  con- 
cerns the  second  bureau. 

The  S.  II.  A.  represents  finally  a decentralization  of  the  second 
bureau  as  far  as  concerns  the  Artillery,  a decentralization  which 
explains  itself  in  consideration  of  special  technology. 

I will  not,  gentlemen,  carry  any  further  the  s.udy  of  the  ques- 
tions of  organization.  My  object  was  only  to  remind  you  of  the 
general  notions  that  any  officer  of  the  Air  Service  should  be  ac- 
quainted with  in  order  to  know  what  element  of  the  staff  hej 
should  address,  according  to  the  nature  of  the  questions  he  has 
to  handle. 


PART  2.  TACTICAL  INFORMATION  ON  WHAT  IS  SEEN 
FROM  THE  BALLOON  AND  FACTS  WHICH  MUST 
MORE  PARTICULARLY  CLAIM  THE  ATTENTION. 

We  will  not  speak  here  of  the  special  missions  which  devolve 
upon  the  balloon — Infantry  balloon  or  Artillery  balloon.  You 
already  know  them.  AVe  will  only  speak  of  the  services  ren- 
dered by  what  may  be  called  the  intelligence  balloon.  It  is  rare 
but  not  impossible  that  a balloon  receives  as  its  only  mission  the 
informing  of  the  command  of  what  is  being  carried  on  in  the 
enemy’s  zone.  In  any  case,  any  balloon  that  rises  fulfills,  to  a 
certain  extent,  a general  mission  of  osbervation ; it  notes  any- 
thing of  interest  it  sees.  Every  balloon  observer  must  know  the 
possible  explanation  of  what  he  sees,  so  as  to  focus  his  attention 
upon  the  principal  things.  Above  all  remember — impress  this 
idea  upon  your  mind — that  any  information  must  answer  the 
questions  what  (definition  of  what  has  been  seen),  when  (day 
and  hour),  where  (indication  of  the  spot),  how  (troops  on  the 
march  or  halted  artillery  in  action  or  not,  etc.). 

Infantry. — The  observers  may  see  infantry  in  column.  In 
such  case  it  is  relatively  easy  for  him  to  reckon  the  effective  force 
of  the  same.  This  effective  force  is  inferred  from  the  length  of 
the  column,  or,  what  comes  to  the  same  thing,  from  the  time  it 
takes  to  march  past  a given  point. 

The  following  table  contains  the  information  concerning  the 
strength  of  infantry,  the  length  of  columns,  the  time  necessary 
to  march  past  a certain  point.  These  numbers  are  very  approxi- 
mate : 


Unit. 

Strength. 

Length  in  column 
of  fours. 

Time  necessary  to 
march  past. 

Men. 

Wagons. 

Without 

wagons. 

With 

wagons. 

Without 

wagons. 

With 

wagons. 

Company  with  3 zugs 
or  platoons 

2 to  300 

5 

Meters. 

100 

Meters. 

100 

Minutes. 

1 

Minutes. 

1 

Battalion  (4  com- 
panies)   

8 to  900 

25 

400 

500 

6 

7 

Regiment  (3  battal- 
ions)  

2 500 

90  to  100 

1,500 

2,000 

20 

25 

Brigade  (?  regiments) 

5,000 

180  to  200 

3,000 

4,000 

45 

50  to  60 

(11) 
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If  the  infantry  does  not  march  in  column  of-  fours  but  in 
column  of  twos,  you  will  double  the  number  given  by  the  table 
for  a given  time  necessary  to  march  past. 

The  estimation  of  the  number  of  companies  or  battalions  is 
made  easier  by  the  distances  between  units  taken  at  the  de- 
parture, so  as  to  avoid  jamming  of  the  column  on  the  march. 
But  notice  that  the  distances  grow  shorter,  and  may  even  dis- 
appear after  a march  of  a certain  length  on  account  of  the  fore- 
seen and  unavoidable  lengthening  of  all  columns.  The  end  of 
each  unit,  from  the  battalion  up,  will  generally  be  made  evident 
by  the  presence  of  wagons  that  are  the  more  numerous  because 
the  present  war  necessitates  a more  considerable  materiel,  and 
because  the  state  of  men  insufficiently  trained  to  march  requires 
more  wagons  for  the  transportation  of  packs  and  footsore  men. 

Usually  you  will  not  be  able  to  indicate  the  number  of  com- 
panies, battalions,  or  regiments,  in  which  case  it  is  better  to  ; 
refrain  from  being  so  precise  when  there  is  a chance  of  being  ; 
wrong.  The  command  will  always  consider  as  very  precious  , 
information  stating  “ a column  of  infantry  of  a certain  length  ” ' 
or  “ taking  a certain  time  to  march  past  was  following,  on  such 
and  such  day,  at  such  and  such  hour,  the  road  going  from  point 
A to  point  B.”  The  command  does  not  require  any  more  to 
come  to  conclusions,  and  it  will  declare  itself  satisfied.  | 

When  infantry  is  visible  not  in  column  but  in  line  or  scaU  ; 
tered,  any  estimate  of  strength  becomes  very  difficult;  we  have  I 
here  no  longer  the  accurate  bases  which  the  length  of  the  column  : 
or  the  time  necessary  to  march  past  gave  us  just  now.  The  i 
estimate  becomes  guesswork.  Let  us  hasten  to  remark  that  ' 
here  the  indication  of  the  effective  force  may  be  replaced  by 
other  indications  of  like  value.  ! 

A large  unit  does  not  move  over  long  distances  otherwise  !i 
than  in  columns ; if  it  deploys,  it  is  to  march  to  combat ; and  || 
then  the  information  interesting  the  command  is  the  front  over  ij 
which  the  advance  is  carried  on,  the  number  of  successive  lines,  ,| 
the  density  of  these  lines,  the  presence  or  absence  of  small  i 
columns — all  information  which  you  are  able  to  give.  ; 

Artillery. — The  German  artillery  comprises  a large  variety  i| 
of  calibers,  which  brings  about  no  less  a variety  of  units.  I 

You  know  how  to  recognize  batteries  in  action,  and  we  will  ! 
not  insist  on  this  matter.  What  is  of  interest  to  you  here  re-  i 
gardiug  the  general  observation  is  the  artillery  in  movement. 
We  experience  the  same  difficulty  as  for  infantry  when  we  wish 
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to  determine  the  number  of  units — ^batteries,  battalions.  Diffi- 
culties are  made  greater  by  the  variations,  which  we  some- 
times do  not  know,  as  to  the  number  of  guns  in  a battery  (the 
battery  of  77,  for  instance,  has  been  brought  down  from  six  to 
four  guns). 

Following  you  will  find  a few  figures  in  connection  with 
strength,  length,  and  time  to  march  past  a given  point.  It 
must  be  noticed  that  batteries  often  divide  into  two — firing  bat- 
tery and  battery  echelon.  One  must  thus  beware  of  informa- 
tion giving  only  the  length  when  making  an  estimate  of  strength. 
A column  of  1,000  meters  may  represent  a battalion,  with  its 
echelon,  or  only  the  firing  units  of  a regiment. 


Strength. 

I ength  of  col- 
umns by  guns. 

Time  to  march 
past  at  a w alk. 

Units. 

Men. 

Wag- 

ons. 

Guns. 

Firing 

bat- 

tery. 

Eche- 

lon 

battery. 

Firing 

unit. 

Eche- 

lon 

unit. 

Battery  of  4 guns 

170 

25 

4 

Meters. 

170 

Meters. 

350 

Minutes 

2 

Minutes 

5 

Battadon  of  6 batteries. . 

500 

80 

12 

500 

1,000 

7 

15 

Regiment  of  2 battalions. 

1,200 

L80-200 

24 

1,000 

2,000 

15 

30 

There  is  one  difficulty.  In  periods  of  movements  when  the 
safety  no  longer  exists  which  the  occupation  of  the  trenches 
give  to  the  zone  in  the  rear,  the  artillery  is  not  displaced  by 
itself  on  account  of  the  impossibility  in  which  it  would  find 
itself  of  facing  a sudden  attack  and  taking  without  preparation 
its  combat  formation.  It  marches  with  the  infantry,  at  the 
rate  of  march  of  the  latter,  between  the  battalions.  You  may 
thus  have  to  distinguish  if  the  columns  you  see  are  not  columns 
of  all  arms,  including  artillery,  and  in  what  proportion.  At  a 
certain  distance  one  may  be  unable  to  distinguish  between  the 
wagons  of  the  infantry  combat  train,  intercalated  in  the  columns, 
and  the  artillery  wagons,  guns,  and  caissons  of  a column  of  all 
arms. 

Nowadays  batteries  are  safe  from  any  sudden  attack  through 
the  form  taken  on  by  the  flight.  Therefore  artillery  units  are 
displaced  on  the  battle  field  without  infantry  support.  These 
movements  are  executed  mainly  by  night,  in  order  that  the 
occupation  or  abandoning  of  battery  emplacements  may  escape 
aerial  investigations. 
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However,  in  the  cours-e  of  offensive  action  balloon  observers 
may  happen  to  see  artillery  units  pushing  forward  in  daytime 
to  take  position. 

Cavalry. — ^The  present  form  of  the  war  prevents  cavalry  from 
showing  itself  in  the  vicinity  of  the  front.  Here,  however,  is 
information  connected  with  its  strength,  the  length  of  the 
columns,  the  time  necessary  to  march  past  a given  point. 


Units. 

Strength. 

Length 
in  coi- 
umns 
of 

fours. 

Time  to  march 
past. 

Observations. 

Men. 

Horses. 

Wagons. 

With- 

out 

regi- 

mental 

train. 

With 

regi- 

mental 

train. 

Squadron 

R e gi  m e n t 
with  four 
four  squad- 
rons. 

120 

500 

150 

600 

2 

15  to  20 

Meters. 

120 

600 

Minutes 

2 

6 

Minutes 

3 

7 

The  time  re- 
quired  to 
march  past 
at  a trot  is 
ha’f  of  the 
time  r e - 
q Hired  when 
at  a walk. 

All  the  above  indications  concern  troops  which  you  may  see 
in  your  field  of  observation. 

Let  us  study  now  another  kind  of  observation,  that  of  rail- 
roads and  motor  trucks. 

You  know  the  importance  of  the  preservation  of  the  military 
organism.  The  transport  by  rail  and  convoys  during  this  war 
has  exceeded  all  expectations.  The  slowness  of  the  combat,  the 
enormous  quantity  of  materiel  and  ammunition  expended  by  the 
artillery,  the  construction  of  trenches  and  dugouts  have  created 
an  intense  life  at  the  rear.  The  modifications  occurring  in  the 
movements  of  trains  and  convoys  are  precious  signs,  permit- 
ting one  to  infer  the  efforts  of  the  enemj’-,  the  nature  of  his 
schemes,  and  the  variations  of  his  forces. 

In  time  of  peace  one  supply  train  per  Army  Corps  was 
allowed. 

This  train  was  called  the  supply  train  No.  2,  and  comprised 
as  an  average : 

Wagons. 


For  1 Army  Corps  with  2 divisions 30 

For  1 division  of  Infantry  of  an  Army  Corps 10 
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Wagons. 

For  1 division  of  Infantry  and  independent  elements  of  an 


Army  Corps 20 

For  1 division  of  Infantry,  independent 15 

For  1 division  of  Cavalry 10 


The  Army  Corps  train  of  30  wagons  comprised  about  150  tons 
of  supplies.  But  nobody  figured  on  such  a “ stagnation  ” and 
one  hoped  to  find  supplies  and  many  forage  on  the  spot. 

Now  the  country  occupied  can  no  longer  feed  the  troops 
which  are  settled  on  it ; everything  must  come  from  the  rear, 
and  the  tonnage  transported  has  at  least  doubled.  It  may  be 
admitted  that  with  the  forwarding  of  bundles  of  clothing,  of 
packages  for  the  men,  forages,  liquids,  etc.,  the  tonnage  of  all 
that  is  needed  for  the  life  of  an  Army  Corps  requires  two  daily 
trains  of  150  to  200  tons  each. 

To  this  traffic  must  be  added  the  forwarding  of  engineering 
and  artillery  materiel.  The  tonnage  of  this  materiel  varies 
considerably  with  the  circumstances  of  war.  In  periods  of  calm 
it  is  not  over  10  cars  for  a normal  Army  Corps;  in  periods  of 
operations  it  grows  in  a tremendous  proportion.  The  instruc- 
tion of  December  16  on  the  offensive  of  ensemble  tells  us  that 
the  daily  tonnage  has  at  times  attained  1,200  tons  for  an  Army 
Corps  having  two  divisions  engaged  only  for  the  artillery 
service.  This  tonnage  represents  about  150  to  200  cars. 

To  sum  up,  the  daily  traffic  of  a normal  Army  Corps  varies 
under  ordinary  conditions  in  the  vicinity  of  50,  60,  or  70  cars, 
distributed  in  three  or  four  trains.  Returning  trains  carry 
back  materiel  out  of  order  and  slightly  sick  men.  As  long  as 
the  number  of  up  and  down  trains  does  not  exceed  that  number 
on  the  front  corresponding  to  an  Army  Corps  in  a quiet  sector 
there  is  no  reason  to  wonder. 

The  arrivals  by  normal  tracks  are  carried  away  from  the 
stations  by  wagons,  trucks,  and  narrow  trucks  (1  meter,  60 
centimeter,  and  40  centimeters).  It  is  very  difficult  to  follow 
up  to  the  units  the  distribution  of  these  stocks  of  supplies  and 
materiel.  Movements  are  mainly  done  at  night  by  isolated 
wagons  and  trucks — by  small  cars  in  small  numbers  circulating 
on  courses,  most  of  the  time  defiladed. 

Besides  the  number  of  these  wagons,  trucks,  and  cars  is  not 
very  important  in  the  hypothesis  of  the  quiet  front.  You  may 
reckon  its  approximate  number  knowing  that  a park  wagon  car- 
ries an  average  load  of  1,200  kilograms ; a motor  truck,  2 to  3 
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tons.  On  the  60  cm.  track  a flat  car,  5 to  6 tons;  cars  that 
can  be  coupled,  4 to  5 tons  per  car.  On  the  40  cm.  track  a flat 
car,  4 to  500  kilograms ; a miner’s  car,  3 to  400  kilograms. 

The  total  number  is,  as  a matter  of  fact,  rather  small  in  quiet 
periods.  It  becomes  considerable  when  the  density  of  troops 
increases  (which  is  the  case  of  active  sectors  where  an  Army 
Corps  with  two  divisions  in  line  holds  no  longer  a front  of  10  to 
12  kilometers,  but  one  of  4 to  5),  and  when  the  tonnage  of  en- 
gineering and  artillery  materiel,  instead  of  being  from  8 to  10 
wagons  for  a front  of  10  to  12  kilometers,  reaches  100,  150,  or 
200  wagons  for  a front  of  4 to  5 kilometers. 

There  is  another  point  to  be  called  to  your  attention.  This  is 
the  transport  of  troops. 

By  normal  track,  the  number  of  necessary  trains  amounts  to : 


Trains. 

For  a division 35  to  40  | 

For  elements  independent  of  a division 30  ! 

For  a normal  Army  Corps  with  2 divisions 100  to  120  ! 

For  a division  of  Cavalry  with  3 brigades  to 30  | 


One  should  know  that  normally  one  battalion,  one  battery,  one  ! 
squadron  are  each  carried  by  one  train. 

As  regards  the  transport  by  motor  truck,  it  is  figured  that  a 
motor  truck  carriers  from  10  to  12  men ; 15  to  18  motor  trucks  j 
carry  a company.  j 

With  the  above  elements  you  have  a few  data  enabling  you  to  |i 
estimate  any  unusual  activity  in  the  sector  you  are  facing.  You  || 
know  its  normal  physiognomy  studied  at  leasure  during  periods 
of  calm ; you  will  bring  a special  care  as  soon  as  you  will  notice 
an  increase  in  the  number  of  trains,  motor  trucks,  or  cars  on 
narrow  tracks.  Any  increase  of  activity  in  these  elements  is 
of  the  greatest  importance.  It  may  mean  a narrowing  of  the 
front  and  an  arrival  of  materiel  with  a view  to  preparing  an 
attack.  In  both  cases  the  information  is  precious. 


PART  3.  SUGGESTIONS  ON  COMBAT. 

We  will  speak  only  of  the  offensive  battle,  since  it  is  the  one 
we  are  preparing  and  which  we  are  hoping  for.  Knowing  this 
form  of  the  battle,  you  will  be  able  to  have  an  exact  idea  of 
what  the  defensive  battle  looks  like,  at  least  for  a balloon  ob- 
server, who  needs  only  to  know  its  general  outline.  On  the 
other  hand,  this  discourse  will  not  enter  into  the  details  of  the 
Infantry  combat,  because  this  has  been  covered  by  the  teachings 
of  Commandant  Faury.  The  most  striking  features  of  the  front- 
breaking battle,  as  it  is  conceived  nowadays,  will  be  pointed  out, 
and  by  means  of  which  we  wish  to  make  in  the  immense  fortified 
front  wdiich  has  been  stopping  us  for  so  long,  large  breaches 
through  wdiich  entire  divisions  would  pass,  with  a view  to  thor- 
ough exploitation,  to  open  warfare,  to  maneuvering. 

The  following  rules  have  been  formulated : 

1.  Attacks  will  be  made  on  as  large  a front  as  possible,  for 
any  attack  on  a narrow  front  the  enemy  meets  by  a concentration 
of  fires  that  stops  the  assailant.  The  extent  to  assign  to  a front 
of  attack  depends  essentially  upon  the  means  at  one’s  disposal. 

2.  The  object  of  the  attacks  will  be  to  carry  the  hostile  line 
of  Artillery,  so  as  to  disorganize  the  defense  by  the  capture 
of  its  guns. 

3.  The  effect  of  surprise  will  be  sought  after  by  attacking 
with  a great  accumulation  of  means,  while  the  enemy,  unsus- 
picious, has  only  at  his  disposal  the  means  of  a calm  sector,  or, 
when  warned  too  late,  he  has  not  been  able  to  reinforce  these  in- 
sufficient means  in  time. 

4.  The  attacks  that  are  part  of  an  operation  will  succeed  one 
another  in  the  shortest  time  in  order  to  thoroughly  exploit  the 
results  obtained,  and  to  reduce  to  the  minimum  the  time  which 
the  enemy  may  have  to  reestablish  the  situation. 

For  the  attack,  the  command  will  begin  by  placing  a certain 
number  of  Army  Corps  in  juxtaposition.  The  Army  Corps  en- 
gaged will  be  disposed  in  depth.  An  Army  Corps  constituted  with 
four  divisions  of  Infantry  will  generally  place  two  divisions  in 
line  and  two  in  reserve ; the  division  will  place  in  the  front  line 
only  the  forces  strictly  necessary. 

(17) 
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The  first  act  of  the  battle  is  the  preparation  of  the  attack. 

This  phase  concerns  mainly  the  Artillery  (field,  trench,  heavy 
artillery ) which  must  open  the  way  for  the  Infantry. 

Its  fi.rst  task  consists  in  engaging  the  fight  against  the  hostile 
artillery,  endeavoring  to  destroy  it.  This  is  called  counterbat- 
tery work.  This  fight,  which  begins  before  the  battle  and  is  car- 
ried throughout,  is  based  on  the  knowledge,  as  exact  as  possible, 
of  hostile  battery  emplacements  and  observation  posts.  Their 
list  must  be  kept  up  to  date  constantly  by  the  Army  Corps  and 
Army  Artillery  Intelligence  Service,  which  is  spoken  of  above. 

Destruction  of  artillery  requires  numerous  accurate  fires  exe- 
cuted with  the  appropriate  calibers,  either  heavy  long  artillery 
(120  long,  155  long)  or  high-power  heavy  artillery  or  big  mor- 
tars (270,  280)  ; it  requires  a continuous  and  methodical  work. 

The  fight  against  hostile  artillery  is  directed  and  organized 
in  the  Army  and  Army  Corps  by  the  general  commanding  the 
Artillery;  as  you  may  see  it  does  not  depend  as  a rule  on  the 
generals  of  division,  but  that  will  not  prevent,  if  necessary,  the 
cooperation  of  divisional  artillery  in  counterbattery  work. 

It  is  not  sufficient  to  try  to  destroy  the  enemy’s  artillery. 
One  must  still  destroy  his  defensive  organizations  and  submit 
them,  before  any  attack,  to  an  action  of  artillery,  the  object  of 
which  is  to  destroy  the  obstacles  in  the  way  of  the  infantry 
(barbed  wire,  entanglements,  chevaux  de  frise,  etc.),  and  the  ! 
principal  organs  of  the  defense  (strong  points,  machine-gun  em- 
placements, observation-command  posts,  dugouts,  place  of  arms,  ! 
etc.)  ; to  wear  away  the  fighting  spirit  in  the  surviving  defend-  i 
ers  through  the  demoralizing  effects  of  these  accurate,  powerful, 
and  continuous  fires. 

These  destruction  fires,  the  objects  of  which  are  to  crush,  to  i 
level  everything,  to  transform  the  enemy’s  organization  into  a I 
shapeless  chaos,  are  defined  by  a picturesque  word,  which  made 
its  way,  the  “ hammering.”  | 

The  calibers  most  often  used  are  the  58  and  240  as  trench 
artillery,  the  155  short  and  220  as  heavy  short  artillery,  i 

For  very  resisting  strong  points,  such  as  villages  provided 
with  deep  dugouts,  one  should  use  the  heavy  and  very  heavy 
mortars,  such  as  340  (trench),^  220,  270,  and  400,  which  produce  j! 
considerable  crushing-in  effects.  The  destruction  of  defensive  ' 
organizations  is  directed  in  principle  by  the  generals  of  divi- 1; 


^ This  mortar  has  been  suppressed  on  account  of  the  danger  It  pre- 
sented in  its  handling. — -Note  of  translator. 
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sions  and  the  colonels  commanding  the  divisional  artilleries;  it 
goes  without  saying  that  each  divisional  artillery  is  considerably 
increased  in  the  way  of  means,  and  that  generally  all  the  heavy 
short  artillery  is  attached  to  it. 

The  control  of  the  work  of  destruction  is  of  a leading  impor- 
tance, for  an  insufficient  destruction  would  expose  the  infantry 
later  on  to  a deadly  failure.  This  control  is  obtained  by  the 
study  of  aerial  photographs,  by  the  personal  observations  of  the 
generals  and  staff  officers,  by  reports  of  patrols  specially  sent 
out. 

Another  arm  that  works  actively  during  the  preparation 
phase  is  the  aviation.  It  must,  outside  of  its  cooperation  with 
artillery  for  range  work : 

1.  Make  the  reconnaissance  or  observation  of  our  positions 
impossible  to  the  aerial  organs  of  the  enemy.  For  this  purpose 
it  endeavors  to  gain  the  absolute  mastery  of  the  air  by  destroy- 
ing any  drachen  (“sausage”  balloon)  that  rises  or  any  avion 
that  tries  to  intervene  in  the  fight, 

2.  Bombard  systematically  the  spotted  ammunition  and  ma- 
teriel der»ots,  cantonments,  camps,  headquarters,  stations,  and 
disembarking  places ; in  a word,  all  important  hostile  points  out 
of  the  range  of  our  heavy  artillery. 

Second  phase. — The  first  phase,  the  so-called  preparation 
phase,  after  three  or  four  days,  sometimes  more,  has  come  to  an 
end.  The  hostile  artillery  is  badly  damaged  and  our  own  artil- 
lery is  ready  to  neutralize  by  violent  fires  any  undestroyed  bat- 
tery that  may  try  to  enter  into  action.  The  enemy’s  organiza- 
tion has  been  hammered  as  far  as  a range  of  our  guns  permits. 
The  aviation  has  obtained  in  a more  or  less  complete  manner 
the  mastery  of  the  air.  The  command  determines  the  day,  D, 
of  the  attack.  After  making  sure  of  destructions  and  taking 
into  account  atmospheric  conditions  and  visibility,  the  com- 
mand determines  the  hour,  H,  at  which  the  attack  will  start. 

The  infantry  has  been  given  distant  points  of  direction,  and  in 
this  direction  a series  of  successive  objectives. 

The  units  must  march  on  to  their  objectives  without  being 
influenced  in  their  speed  by  the  adjoining  units,  and  stop  only 
when  local  resistance  demands  it.  The  attack  must  be  regu- 
lated so  as  to  preserve  the  cohesion,  without  which  the  com- 
mand can  no  longer  use  its  forces.  For  infantry,  order  is  above 
rapidity. 

Echeloned  dispositions,  including  units  of  assault  and  units 
of  reserve,  are  taken  when  attacking. 
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The  units  of  assault  debouch  altogether  from  the  trenches 
and  parallels.  This  debouching  takes  place  during  the  latter 
part  of  the  firing  on  the  enemy’s  trenches,  the  infantry  endeav- 
oring to  reach  these  trenches  in  good  order,  when  the  artillery 
has  just  lengthened  its  range. 

How  will  the  Artillery  protect  our  Infantry  during  the 
attack? 

In  order  to  silence  the  hostile  batteries  endeavoring  to  exe- 
cute a barrage,  our  Artillery  will  either  have  to  destroy  them 
by  keeping  up  the  preparation  phase  or  neutralize  them  by  vio- 
lent and  rapid  actions  (75  and  105)  or  by  special  shells  (gas) 
fired  for  a certain  length  of  time. 

Our  Artillery  will  have  to  support  the  Infantry  attack  by  pre- 
venting the  defenders  of  the  attacked  zone  from  taking  position 
in  the  trenches  and  approach  trenches  and  mount  any  machine 
guns.  For  this  purpose  the  Artillery  fire  must  constantly  and 
closely  precede  the  Infantry  in  order  to  clear  the  terrain.  The 
Artillery  progressively  sweep  the  terrain  over  which  the  Infan- 
try is  about  to  rush  and  slops  its  fire  during  a certain  time  on 
the  intermediate  line  which  is  the  objective  of  the  rush,  execut- 
ing a barrage  so  as  to  render  possible  the  end  of  the  approach 
and  the  setting  in  order  of  the  Infantry ; then  the  range  is 
lengthened  at  a given  hour  or  at  a given  signal,  and  so  on.  This 
is  the  creeping  barrage.  This  system  of  fire  constitutes  the  di- 
rect support  of  each  attack. 

Finally,  our  Artillery  will  have  to  cover  the  attack  ahead  or 
on  the  flanks  against  interventions  of  all  kinds  that  may  come 
from  those  not  yet  attacked ; isolate  the  attacked  zone  by  inter- 
diction fires  on  all  its  immediate  approaches  (trenches  and  ap- 
proach trenches),  as  well  as  distant  tracks,  roads,  etc.,  syste- 
matically sweep  the  probable  assembling  zones  of  the  enemy, 
and  take  instantaneously,  under  a rapid  fire,  hostile  counter- 
attacks ; maintain  during  the  operation,  as  long  as  the  command 
will  find  it  necessary,  a protection  barrage  on  the  whole  extent 
of  the  front  and  flanks  of  the  attack.  This  system  of  fire  con- 
stitutes the  ensemble  covering  of  the  attacks. 

As  you  see,  when  all  the  artillery  action  is  carried  out  accord- 
ing to  provisions  (and  this  is  what  happened  at  Verdun  on  the 
24th  of  October  and  the  15th  of  December),  the  hosdle  artillery 
acts  with  extreme  difficulty,  and  the  enemy’s  infantry  is  deci- 
mated and  demoralized. 
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On  the  other  hand,  our  Infantry  is  supported,  carried  on. 

The  units  of  assault  which  have  been  described  above,  on  set- 
ting? out  from  parallels,  clear  the  overthrown  accessory  de- 
fenses ; they  move  boldly  forward  without  getting  into  the 
trenches  which  they  meet  on  the  way ; they  keep  as  close  as 
possible  to  the  creeping  barrage,  which  they  see,  and  from  which 
they  receive  a few  fragments,  causing  a few  casualties;  these 
casualties  are  very  small  compared  to  those  the  hostile  fire  would 
inflict  if  the  Artillery  protection  barrage  did  not  prevent  it,  and 
the  Infantry  submits  to  it  as  it  is  the  very  condition  of  success. 

The  Infantry  makes  more  or  less  long  halts  on  intermediate 
objectives,  agreed  on  beforehand  with  the  batteries  of  accompani- 
ment; the  units  of  assault  get  into  order  again,  the  so-called 
clearing  up  fractions  explore  methodically  all  captured  trenches 
and  kill  or  take  prisoners  all  Germans  they  meet. 

Once  in  order  again,  the  assaulting  troops  march  on"  af  a 
given  hour,  or  at  an  agreed  signal,  with  a view  to  capturing  a 
new  objective,  always  under  protection  of  the  Artillery. 

The  reserves  follow  the  advance  of  the  assault  units,  ready  to 
reinforce  them  or  to  maneuver  according  to  the  incidents  of  the 
combat;  the  officers  and  the  noncommissioned  officers  keep  the 
latter  in  order  and  preserve  them  from  the  premature  attrac- 
tion of  the  line  of  fire;  the  reserves  keep  very  close  to  the  as- 
saulting troops,  as  long  as  they  are  still  able  to  advance.  When 
the  latter  are  exhausted,  part  of  the  reserves  get  beyond  them, 
making  thus  “ a passing  of  the  line  ” ; they  boldly  advance,  be- 
coming assault  troops  themselves,  followed  by  the  reserves  that 
are  not  yet  engaged,  while  the  first  units  of  assault  occupy  the 
captured  ground  and  begin  hastily  its  defensive  organization. 

Finally,  the  attack  stops,  either  because  the  farthest  objec- 
tives have  been  reached  or  because  the  Infantry  is  stopped  by 
a hostile  position,  the  carrying  of  which  is  recognized  as  impos- 
sible without  a new  preparation  of  Artillery ; the  aeroplanes  fly 
over  the  first  line,  which  is  marked  by  Bengal  flares  or  Ruggieri 
pots,  small  panels,  etc. ; the  unit  commanders  get  their  unit  in 
order  again  and  reconstitute  reserves ; the  Artillery  keeps  up  its 
mission  of  direct  support  and  covering  of  ensemble  until  the  In- 
fantry is  solidly  organized  on  the  captured  terrain,  and  its  nor- 
mal liaisons  with  the  rear  are  established ; it  gives  its  barrage 
the  form  required  by  the  fi’ont  held  by  the  Infantry,  the  latter 
being  revealed  accurately  by  the  marking  of  the  first  line. 
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The  attack  has  come  to  an  end ; that  is  the  limited  attack  pre- 
pared and  desired  by  the  command.  But  it  is  a momentary  stop 
in  the  battle,  and  the  efforts  of  all  will  tend  to  realize  new  ad- 
vances, to  go  right  on  where  the  front  has  been  broken,  to  resume 
the  Artillery  preparation  where  the  front  has  resisted,  to  attack 
laterally  on  the  flanks  of  the  zone  which  resisted  in  order  to 
outflank  and  surround  them.  This  phase,  at  the  same  time  of  j 
exploitation  and  of  attack  is  difficult  and  toilsome,  because  the  j 
assailants  are  no  longer  fighting  a battle  minutely  prepared,  but  | 
rush  into  the  unknown  with  an  Artillery,  deprived  of  most  of 
its  heavy  guns,  remaining  at  the  rear.  But  this  phase  is  essen-  j 
tial  because  its  more  or  less  successful  carrying  out  will  give  the 
battle  either  the  character  of  a tactical  success  with  limited  re- 
sponsibilities, or  the  strategical  character  of  a far-reaching 
victory  capable  of  causing  part  of  the  army  of  invasion  to  with- 
draw. 

This  phase  we  have  not  yet  known,  but  we  shall  certainly 
know  it  to-morrow,  perhaps,  and  the  inatMel  difficulties  which 
have  not  been  concealed  from  you  will  be  palliated  to  a large 
extent  by  the  high  spirits  of  troops,  enthusiastic  over  the  suc- 
cess and  willing  to  exploit  it  in  view  of  a decisive  victory. 
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Side  View  of  Valve 

(Complete) 


35  Quadrant 
5 Spring 

43  Cotter  for  Nos.  9,  15,  41 
42  Nut  for  Nos.  9,  15,  41 
32  Wood  Valve  Frame 
8 Clamping  Ring 
34  Clamping  Ring  Gasket 
32  Wood  Valve  Frame 
25  Hinge  Lug  (right) 

28  Washer  for  No.  18 

29  Castle  Nut  for  No.  18 

50  Base 

52  Lock  Nut  (fits  No.  51) 

51  Adjusting  Collar 


TopV  iew  of  Valve 

24- 25  Hinge  Lug  (left) 

14  Fulcrum  Plate  (left) 

13  Fulcrum  Plate  (right) 

25- 26  Hinge  Lug  (right)  and  Washer  for  Nos.  24  and  25 

8 Clamping  Ring 

6-7  Valve  (top  and  bottom  plates) 

17  Washer  for  Hinge  Rivet  No.  16 
16  Hinge  Rivet 

22  Washer  for  No.  20 

20  Clamping  Ring  Bolt 

21  Wing  Nut  (for  No.  20) 

31  Link  (left) 

12  Spring  Hook 
12  Spring  Hook 

23  Link  (right) 
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12 
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25 

28 

29 

30 

31 
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Parts  List 

(See  Page  4) 

Outer  Seating  Ring- 
Inner  Seating  Ring 
Screw  for  Nos.  1 and  2 
Valve  top  plate 
Clamping  Ring- 
Spring  Hook 
Fulcrum  Plate  (right) 

Fulcrum  Plate  (left) 

Hinge  Rivet 

Washer  for  Hinge  Rivet  No.  16 
Eye  Bolt 

Split  Pin  for  No.  18 
Clamping  Ring  Bolt 

Wing  Nut  (for  clamping  Ring  Bolt  No.  20) 
Washer  for  No.  20 
Link  (right) 

Hinge  Lug  (left) 

Hinge  Lug  (right) 

Washer  for  No.  18 
Castle  Nut  for  No.  18 
Screw  for  No.  20 
Link  (left) 

Screw  for  No.  35 


Parts  for  Above 


6 Valve  Bottom  Plate 
9 Bolt  for  Nos.  6 and  7 
15  Screw  for  Nos.  13  and  14. 
32  Wood  Valve  Frame  (com- 
plete) 


41  Screw  for  No.  35 

42  Nut  for  Nos.  9,  15,  41 

43  Cotter  for  Nos.  9,  15,  41 
49  Wrench  for  No.  42 


Parts  for  Above 


4 Spring  Supporting  Ring 

5 Spring 

26  Washer  for  Nos.  24,  25 

27  Washer  for  No.  18 


33  Rubber  Valve  Gasket 

34  Clamping  Ring  Gasket 

35  Quadrant 

46  Washer  for  No.  9 


Spring  Adjustmi^nt 

50  Base  52  Lock  Nut  (fits  No.  51) 

51  Adjusting  Collar  S3  Span  Wrench 


Shipping  ShiEpd 


Note:  Metal  toggle  not  manufactured  by  The  Starr  Piano  Company, 
For  “Parts  List”  see  Page  10. 
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Parts  List 

(See  Page  9) 


1 Toggle — P'  X 2^'' 

2 T oggle — 1 ^ X 3'' 

3 Toggle — 2''  X 4%'^ 

4 Toggle — 21^4'' X 5" 

5 Toggle — 3^"  X 

6 Toggle — ^''x4^" 

7 Metal  Toggle — P/4"x2%" 

8 Basket.  Suspension  Bar 

9 Bulks  Eye 

10  Bull’s  Eye 

1 1 Bull’s  Eye 

12  Bull’s  Eye 


Other  types  of  valves,  toggles  and  suspension  sticks,  also  various 
sizes  of  appendix,  concentration,  load,  parachute,  and  special  rings  are 
made  by  The  Starr  Piano  Co.  Obtain  information,  if  desired,  through 
regular  channels. 


Instructions  in  Ordering 

To  prevent  error  in  obtaining  repairs,  please  observe  the  following 
rules  in  ordering : 

No.  1 Designate  items  wanted  by  the  name 
and  number  shown  in  this  book. 

No.  2 State  serial  number  stamped  on  article, 
if  any. 

No.  3 State  type  of  Balloon. 

No.  4 State  maker  of  Balloon. 

No.  5 State  “Manufactured  by  The  Stan 
Piano  Co.,  Richmond,  Ind. 


Caution  : The  items  shown  herein  are  at  this  date  (March  15,  1918) 
standard.  Improvements  will  undoubtedly  be  made.  Watch  carefully 
for  changes.  Correct  information  saves  delay.  Any  items  that  differ 
or  are  not  shown  herein  should  be  accurately  described.  If  possible 
give  drawing  number. 
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Fig.  1.  Central  Office  of  Weather 

Bureau 2 

Showing  main  building  at  Twenty-fourth 
and  M Streets  NW.,  Washington,  D.  C.  Here 
are  located  the  administrative  offices;  the 
principal  forecasting  officials  and  facilities  for 
the  United  States;  the  shops  and  laboratories 
where  all  instruments  are  tested,  and  many 
made  complete  for  use  by  the  bureau  sta- 
tions; one  of  the  best  meteorological  libraries 
in  the  world;  and  the  various  divisions  whose 
operations  cover  all  the  stations  in  the  service. 

2.  Cooperative  Weather  Observers’ 

Equipment 25 

Maximum  and  minimum  thermometers 
exposed  in  thermometer  shelters,  and  rain 
gauges  for  collecting  rain  and  snow;  these  are 
observed  daily  by  more  than  4,000  public- 
spirited  persons  for  the  benefit  of  their  com- 
munities. 

3.  Anemometer 26 

Measures  wind  velocity,  and  in  connection 
with  self-register  makes  an  automatic  record 
continuously  of  the  wind,  showing  rate  and 
time  of  occurrence  of  all  winds. 

4.  Kite 27 

Carries  meteorograph;  used  for  obtaining 
records  of  weather  elements  in  the  upper  at- 
mosphere. This  information  is  an  aid  in  fore- 
casting. 


Page  Three 


United  States  Weather  Bureau 


Page 


Fig.  5.  Thermograph 28 

Writes  the  temperature  continuously,  on 
clock  time. 

6.  Kite  Meteorograph 29 


Designed  by  C.  F.  Marvin.  Records  wind 
velocity,  temperature,  pressure  of  atmosphere, 
and  humidity  continuously  while  being  car- 
ried aloft  by  the  kite. 

7.  Rain  Gauge 30 

Tipping  bucket;  makes  an  automatic  record 
of  every  hundredth  of  an  inch  of  rainfall,  indi- 
cating the  time  of  beginning  and  ending  and 
the  rate  of  fall  for  every  shower  or  storm. 

8.  Weekly  Float  Rain  Gauge 31 

Designed  by  C.  F.  Marvin.  An  improved 
gage  for  making  automatic  record  of  rainfall 
for  long  periods  of  time  without  attention. 
Shields  designed  to  control  wind  eddies  about 
the  gage. 

9.  Shielded  Snow  Gauge 32 

Devised  by  C.  F.  Marvin.  Especially  de- 
signed for  use  in  mountainous  and  other  windy 
regions;  and  to  increase  the  accuracy  of  the 
catch  of  snow  by  controlling  wind  eddies  about 
the  gauge.  May  be  exposed  in  remote  regions 
and  visited  at  long  intervals. 

10.  Weather  Bureau  Observatory.  . 58 

Used  as  offices,  also  as  residence  for  official 
in  charge.  This  building,  located  at  Duluth, 
is  typical  of  the  score  or  more  owned  by  the 
bureau.  Better  instrumental  exposures  are 
often  obtainable  at  these  observatories,  and 
better  and  cheaper  service  from  officials.  This 
view  also  shows  a tower  carrying  storm-warn- 
ing lanterns  for  benefit  of  lake  commerce. 
Similar  towers  are  scattered  throughout  the 
Great  Lakes  and  Atlantic,  Pacific,  and  Gulf 
coasts  in  all  important  harbors. 
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THE  UNITED  STATES  WEATHER 
BUREAU. 

AS  an  institution  the  Weather  Bureau 
L exhibits  the  growth  and  development 
of  meteorology  and  its  practical  applica- 
tion through  the  medium  of  the  electric 
telegraph  in  the  performance  of  a system- 
atic and  continuous  service  to  the  public, 
consisting  of  daily  weather  and  tempera- 
ture forecasts,  warnings  of  frost,  cold 
waves,  storms,  floods,  and  other  features 
of  atmospheric  conditions,  all  in  the  in- 
terest of  agriculture,  commerce,  and  navi- 
gation. The  observation  of  atmospheric 
phenomena  began  with  the  dawning  in- 
telligence of  man.  The  invention  of  the 
barometer,  thermometer,  hygrometer, 
and  other  meteorological  instruments 
enabled  accurate  observations  to  be 
made,  from  the  study  of  which  some  of 
the  laws  that  govern  the  changes  in  these 
phenomena  have  been  deduced.  The 
importance  of  a foreknowledge  of  weather 
changes  in  the  conduct  of  the  daily  af- 
fairs of  life  was  early  recognized.  The 
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invention  of  the  telegraph  made  the  dis-  ^ 
semination  of  this  information  possible,  i 
and  practical  meteorologists  soon  began 
to  formulate  plans  for  the  preparation 
and  effective  distribution  of  weather 
forecasts  and  warnings.  These  efforts  ! 
led  to  the  organization  of  weather  bu- 
reaus, some  of  them  antedating  our  own,  j 
in  nearly  every  civilized  country.  The  i 
cordial  cooperation  of  these  national  bu-  ^ 
reaus  in  the  general  interchange  of  data 
and  knowledge  has  tended  to  marked  in- 
crease in  the  value  of  the  respective  serv- 
ices to  the  community  at  large. 

HISTORICAL. 

The  Weather  Bureau  of  the  United 
States  has  reached  its  present  develop- 
ment mainly  under  three  organic  laws. 
The  first  was  a joint  resolution  approved  :i 
February  9,  1870,  which  is  as  follows:  I 

Be  it  resolved  by  the  Senate  and  House  of  Repre- 
sentatives of  the  United  States  of  America  in  Congress  |i 
assembled,  That  the  Secretary  of  War  be,  and  he  I 
hereby  is,  authorized  and  required  to  provide  for  ii 
taking  meteorological  observations  at  the  military  ' 
stations  in  the  interior  of  the  continent  and  at  other  I 
points  in  the  States  and  Territories  of  the  United  * 
States,  and  for  giving  notice  on  the  northern  lakes 
and  on  the  seacoast,  by  magnetic  telegraph  and  j 
marine  signals,  of  the  approach  and  force  of  storms.  |l 

I 
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In  compliance  with  the  appropriation 
bill  of  1871,  reports  relative  to  the  stages 
of  water  in  the  rivers  were  added  to  the 
above.  The  appropriation  bill  approved 
June  10,  1872,  provided: 

For  expenses  of  storm  signals  announcing  the 
probable  approach  and  force  of  storms  throughout 
the  United  States,  for  the  benefit  of  commerce  and 
agriculture;  and  that  the  Secretary  of  War  be,  and 
hereby  is,  authorized  and  required  to  provide,  in 
the  system  of  observations  and  reports  in  charge  of 
the  chief  signal  officer  for  such  stations,  reports,  and 
signals  as  may  be  found  necessary  for  the  benefit  of 
agriculture  and  commercial  interests. 

In  the  act  transferring  the  meteoro- 
logical work  of  the  Signal  Office  to  the 
Weather  Bureau  of  the  Department  of 
Agriculture,  approved  October  1,  1890, 
the  duties  of  the  service  are  thus  sum- 
marized : 

The  Chief  of  the  Weather  Bureau,  under  the  di- 
rection of  the  Secretary  of  Agriculture,  shall  have 
charge  of  forecasting  the  weather;  the  issue  of  storm 
warnings;  the  display  of  weather  and  flood  signals 
for  the  benefit  of  agriculture,  commerce,  and  navi- 
gation; the  gauging  and  reporting  of  rivers;  the 
maintenance  and  operation  of  seacoast  telegraph 
lines  and  the  collection  and  transmission  of  marine 
intelligence  for  the  benefit  of  commerce  and  navi- 
gation; the  reporting  of  temperature  and  rainfall 
conditions  for  the  cotton  interests;  the  display  of 
frost,  cold-wave,  and  other  signals;  the  distribution 
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of  meteorological  information  in  the  interest  of 
agriculture  and  commerce;  and  the  taking  of  such 
meteorological  observations  as  may  be  necessary  to 
establish  and  record  the  climatic  conditions  of  the 
United  States,  or  are  essential  for  the  proper  exe- 
cution of  the  foregoing  duties. 

The  acts  of  Congress  indicate  that  the 
meteorological  service  of  the  United 
States  has  passed  through  three  distinct 
epochs,  each  of  which  has  been  natural 
in  the  practical  development  of  this 
branch  of  science.  The  laws  are,  in  fact, 
but  the  crystallized  expression  of  the 
outcome  of  years  of  experience  on  the 
part  of  those  interested  in  meteorology. 
Thus,  the  laws  of  1871  and  1872  mark 
the  end  of  a long  agitation,  the  purpose 
of  which  was  to  persuade  Congress  that 
forecasts  of  the  weather  were  practicable 
in  the  United  States  and  that  an  organ- 
ized systematic  effort  to  give  the  public 
due  warning  of  the  approach  of  storms 
was  worth  a trial.  The  organization  of 
this  service  was  intrusted  to  the  Signal 
Service  of  the  W ar  Department.  At  first 
the  service  was  for  the  benefit  of  naviga- 
tion on  the  seacoast  and  on  the  Great 
Lakes,  but  it  was  soon  extended  so  as  to 
include  the  interior  districts  and  the 
great  rivers  of  the  central  valleys. 
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The  benefits  of  the  weather  service 
were  readily  appreciated  by  nearly  every 
industry  and  every  department  of  our 
complex  civilization.  Reports  on  cli- 
matic conditions  were  demanded  for  the 
farmer,  and  observations  and  warnings 
for  the  public  and  for  railroad  and  water 
carriers.  Hence,  it  soon  became  neces- 
sary to  enlarge  the  scope  of  the  service 
so  as  to  include  agriculture  and  com- 
merce as  well  as  navigation  and  to  extend 
the  sphere  of  the  meteorologist  to  cover 
the  study  not  only  of  the  dynamics  and 
motions  of  the  atmosphere,  but  of  clima- 
tology (the  prevailing  temperature  and 
rainfall),  together  with  their  effects  upon 
human  life.  This  great  enlargement  of 
the  original  idea  regarding  the  scope  of 
the  work  gradually  produced  an  environ- 
ment which  became  less  suited  to  the 
duties  inherent  in  the  purely  military 
service  that  had  so  successfully  fostered 
this  very  growth  through  20  years,  till 
at  length  it  was  concluded  that  a more 
strictly  scientific  bureau  could  better 
carry  on  the  work.  Accordingly,  the 
second  epoch  came  to  an  end  on  July  1, 
1891,  when  the  Signal  Service  of  the 
War  Department  was  relieved  of  its 
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meteorological  duties  and  the  Weather 
Bureau  of  the  Department  of  Agriculture 
was  organized  and  charged  with  the 
future  of  meteorology  in  the  United 
States. 

OBSERVATIONS  AND  FORECASTS. 

To  the  general  public  the  Weather 
Bureau  is  probably  best  known  through 
the  medium  of  its  daily  forecasts  and 
weather  maps.  These  forecasts  are  based 
upon  simultaneous  observations  of  local 
weather  conditions  taken  daily  at  8 a.  m. 
and  8 p.  m.^,  seventy-fifth  meridian  time, 
at  about  200  regular  observing  stations 
scattered  throughout  the  United  States 
and  the  West  Indies,  and  upon  similar 
reports  received  daily  from  various  points 
in  other  parts  of  the  Northern  Hemis- 
phere. Each  of  the  Weather  Bureau 
stations  is  operated  by  one  or  more 
trained  observers,  and  is  equipped  with 
mercurial  barometers,  thermometers, 
wind  vanes,  rain  and  snow  gauges,  and 
anemometers,  and  many  of  them  with 
sunshine  recorders,  barographs,  thermo- 
graphs, and  other  devices  which  make  a 
continuous  automatic  record  of  the  local 
weather  conditions  and  changes.  The 
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results  of  the  twice-daily  observations  are 
immediately  telegraphed  to  the  central 
office  at  Washington,  D.  C.,  and  other 
forecast  centers  where  they  are  charted 
for  study  and  interpretation  by  experts 
trained  to  forecast  the  weather  condi- 
tions that  may  be  expected  to  prevail 
during  the  following  36  to  48  hours.  A 
complete  telegraphic  report  includes  the 
following  data : Temperature,  pressure 
(reduced  to  sea  level),  precipitation,  direc- 
tion of  wind,  state  of  weather,  current 
wind  velocity,  clouds,  and  maximum  or 
minimum  temperature  since  last  observa- 
tion. From  these  data  the  forecaster,  by 
comparison  with  preceding  reports,  is 
able  to  trace  the  paths  of  storm  areas 
from  the  time  of  their  appearance  to  the 
moment  of  observation  and  approxi- 
mately determine  and  forecast  their 
subsequent  courses  and  the  attendant 
weather  conditions. 

A careful  comparison  of  the  forecasts 
with  the  weather  for  the  periods  covered 
show  an  approximate  verification  of  90 
per  cent. 

Weather  services  similar  to  that  of  the 
United  States  are  maintained  by  the 
Canadian  and  Mexican  Governments,  and 
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by  a system  of  interchange  daily  reports 
are  received  from  a number  of  stations  in 
those  countries.  Daily  observations  are 
also  received  from  the  Azores^  Iceland,* 
the  Faroe  Islands,*  Great  Britain,*  Ger- 
many,* France,*  Portugal,  European  and 
Asiatic  Russia,*  China,  Japan,  the  Philip-  ; 
pines,  Hawaii,  and  Alaska,  so  that  the  I 
field  represented  by  the  daily  reports  ! 
extends  over  practically  the  entire  North-  ! 
ern  Hemisphere.  | 

The  system  for  the  collection  and  dis-  , 
tribution  of  telegraphic  reports  of  obser-  | 
vations  is  so  arranged  that  the  principal 
stations  in  the  United  States  receive 
reports  from  a sufficient  number  of  other 
stations  to  represent  the  general  weather  i 
conditions  over  a considerable  portion  of 
the  country. 

Forecast  centers  have  been  established 
at  Chicago,  111.;  New  Orleans,  La.;  Den- 
ver, Colo.;  San  Francisco,  Cal.;  and 
Portland,  Oreg.,  at  which  both  morn- 
ing and  evening  forecasts  are  prepared. 
The  Chicago  district  comprises  the  upper 
Mississippi  Valley  and  the  Northwest ; the 
New  Orleans  district,  Louisiana,  Texas, 
Arkansas,  and  Oklahoma;  the  Denver 


* Suspended  during  the  European  war. 
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district,  Utah,  Colorado,  New  Mexico, 
and  Arizona;  the  San  Francisco  district, 
California  and  Nevada;  and  the  Port- 
land district,  Washington,  Oregon,  and 
Idaho.  Forecasts  are  issued  at  Wash- 
ington, D.  C.,  for  all  portions  of  the 
United  States  not  included  in  the  afore- 
mentioned districts. 

DISTRIBUTION  OF  FORECASTS. 

Within  two  hours  after  the  morning 
observations  have  been  taken  the  fore- 
casts are  telegraphed  from  the  forecast 
centers  to  about  1,600  principal  distribut- 
ing points,  whence  they  are  further  dis- 
seminated by  telegraph,  telephone,  wire- 
less telegraphy,  and  mail.  The  forecasts 
reach  nearly  90,000  addresses  daily  by 
mail,  the  greater  part  being  delivered 
early  in  the  day  and  none  later,  as  a rule, 
than  6 p.  m.  of  the  day  of  issue  and  are 
available  to  more  than  5,500,000  tele- 
phone subscribers  within  an  hour  of  the 
time  of  issue.  This  system  of  forecast 
distribution  is  wholly  under  the  super- 
vision and  mainly  at  the  expense  of  the 
Government,  and  is  in  addition  to  and 
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distinct  from  the  distribution  effected 
through  the  press  associations  and  the 
daily  newspapers.  The  rural  free  mail 
delivery  system  and  rural  telephone  lines 
are  also  being  utilized  to  bring  within  the 
benefits  of  this  system  a large  number  of 
farming  communities. 

THE  WEATHER  MAP. 

The  weather  map  is  mailed  immedi- 
ately after  the  morning  forecast  is  tele- 
graphed. On  this  map  the  salient  fea- 
tures of  current  weather  conditions 
throughout  the  country  are  graphically 
represented.  The  map  also  contains  the 
numerical  values  of  temperature,  pre- 
cipitation, etc.,  from  all  the  observing 
stations,  and  in  addition  a small  amount 
of  text  describing  concisely  the  main 
features  presented  by  the  map.  In  order 
that  all  sections  of  the  country  may 
receive  weather  data,  maps  or  bulletins 
containing  the  data  in  tabular  form  are 
issued  from  about  108  of  the  larger  sta- 
tions. The  maps  issued  at  Washington 
and  other  forecast  centers  contain 
detailed  forecasts  for  the  respective  fore- 
cast districts,  while  other  station  maps 
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and  bulletins  contain  forecasts  only  for 
the  localities  in  which  they  are  dis- 
tributed. 

NEWSPAPER  WEATHER  MAPS. 

In  addition  to  the  maps  before  de- 
scribed^ a small  weather  map  is  printed 
in  the  newspapers  of  some  localities  from 
a cast  made  by  the  Weather  Bureau  at 
its  nearest  local  office.  Inasmuch  as  the 
map  is  necessarily  of  diminutive  propor- 
tionS;  and  since  the  newspaper  publish- 
ing it  can  not  afford,  as  a rule,  to  give  up 
the  space  to  publish  the  numerical  values 
on  which  the  map  is  based,  the  bureau 
does  not  encourage  the  issue  of  news- 
paper weather  maps. 

OCEAN  METEOROLOGICAL  SERVICE. 

The  ocean  meteorological  service  aims 
to  collect,  through  the  cooperation  of 
vessel  masters  and  others,  meteorologi- 
cal observations  at  sea.  It  provides 
blank  forms  for  reporting  said  observa- 
tions, collects  and  charts  them,  reduces 
them  to  mean  values,  and  prepares  the 
results  for  publication  on  the  Pilot  Charts 
for  the  several  oceanic  areas  issued  by  the 
Hydrographic  Office  of  the  United  States 
Navy. 
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COLLECTION  AND  DISTRIBUTION  OF 
WEATHER  INFORMATION  BY  RADIO 
SERVICE. 

The  recent  development  in  the  art  of 
radio-telegraphy  has  made  possible  the 
transmission  of  meteorological  observa- 
tions made  by  ships  at  sea  to  shore  sta- 
tionSj  thence  by  land  lines  to  a central 
meteorological  serivce. 

The  Weather  Bureau  has  organized  a 
system  of  meteorological  observations  on 
vessels  navigating  the  coastal  waters  of 
the  Middle  and  South  Atlantic  States, 
the  Gulf  of  Mexico,  and  the  Caribbean 
Sea,  the  primary  object  being  to  gain 
information  of  subtropical  storms  which 
occasionally  traverse  the  waters  above 
named.  Observations  are  made  on  up- 
ward of  50  vessels  and  transmitted  by 
radio  service  to  shore  stations,  thence  to 
the  central  office  of  the  Weather  Bureau, 
where  they  are  charted  on  the  twice- 
daily  synoptic  charts  and  used  in  making 
forecasts  and  warnings.  A similar  serv- 
ice is  also  maintained  on  the  Pacific 
coast.  Distribution  of  weather  infor- 
mation, forecasts,  and  warnings,  is  made 
daily  through  the  cooperation  of  the 
radio  service  of  the  United  States  Navy. 
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VESSEL  REPORTING. 

Another  service  to  shipping  performed 
by  the  Weather  Bureau  is  the  reporting 
of  vessels  passing  exposed  points  on  the 
Atlantic,  Gulf,  and  Pacific  coasts  to  the 
owners  and  also  to  the  great  shipping 
centers.  This  work  is  carried  on  only 
where  the  conditions  are  not  such  as 
to  warrant  commercial  interests  taking 
charge  of  it. 

MOUNTAIN  SNOWFALL  MEASUREMENTS. 

Several  hundred  stations  are  main- 
tained in  the  elevated  regions  of  Wash- 
ington, Oregon,  California,  Idaho, 
Utah,  Montana,  Wyoming,  Colorado, 
South  Dakota,  New  Mexico,  and  Ari- 
zona for  the  purpose  of  obtaining  precise 
measurements  of  the  depth  and  water 
content  of  the  snow  which  falls  in  the 
elevated  portions  of  those  States.  Such 
measurements  are  useful  in  determining 
approximately  the  amount  of  water 
available  for  irrigating  purposes  on  the 
adjacent  lowlands.  In  Utah  special  ob- 
servation work  has  been  concentrated  in 
one  or  more  small  watersheds,  where  a 
great  number  of  measurements  are  made, 
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and  eventually  the  water  available  for 
irrigation  is  determined  with  considerable 
accuracy. 

CLIMATOLOGICAL  SERVICE. 

Although  the  200  regular  observing 
stations,  each  representing  about  15,000 
square  miles  of  territory,  furnish  suffi- 
cient data  upon  which  to  base  the  various 
forecasts,  observations  at  many  inter- 
mediate points  are  necessary  before  the 
climatology  of  the  United  States  can  be 
properly  studied.  This  need  has  given 
rise  to  the  establishment  of  an  important 
and  interesting  feature  of  the  Weather 
Bureau  in  its  Climatological  Service, 
which  is  divided  into  44  local  sections, 
each  section,  as  a rule,  covering  a single 
State,  and  having  for  its  center  a regular 
observing  station.  These  centers  each 
month  collect  temperature  and  precipi- 
tation observations  from  more  than  4,500 
cooperative  and  other  stations,  and  pub- 
lish each  a monthly  and  an  annual  sum- 
mary, giving  a large  amount  of  climato- 
logical data  for  each  month  and  the  year. 
During  the  crop-growing  season  (April 
to  September,  inclusive),  each  section 
center  also  receives  weekly  reports  of 
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weather  and  crop  conditions  from  numer- 
ous correspondents.  During  the  same 
season  the  central  office  at  Washington 
issues  a National  Weather  and  Crop  Bul- 
letin containing  a general  summary  of 
weather  and  crop  conditions  for  the  en- 
tire country^  as  well  as  individual  sum- 
maries for  the  various  States.  It  also 
contains  a series  of  charts  and  diagrams 
showing  graphically  the  actual  and  nor- 
mal conditions  of  precipitation  and  tem- 
perature for  the  current  week  and  for  the 
preceding  weeks  of  the  season  in  the 
principal  crop-growing  areas.  The  dia- 
grams also  contain  data  showing  the 
condition  of  the  principal  crops  in  those 
areas  from  month  to  month,  as  furnished 
by  the  Bureau  of  Crop  Estimates.  There 
is  issued  at  the  central  office  every 
Tuesday  during  the  winter  a publication 
entitled  ^^Snow  and  Ice  Bulletin/^  which 
shows  the  area  covered  by  snow,  the 
depth  of  snow,  and  the  thickness  of  ice 
in  rivers,  etc.,  as  indicated  by  a large 
number  of  reports  of  observations  made 
on  the  afternoon  of  the  day  preceding  the 
issue  of  the  bulletin.  This  publication  is 
of  especial  value  to  those  interested  in 
the  winter-wheat  crop,  to  ice  dealers,  and 
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to  the  manufacturers  of  rubber  goods  and 
other  articles^  the  sale  of  which  is  largely 
affected  by  the  presence  or  absence  of 
snow  and  ice.  During  the  growing  season 
in  the  cotton^  corn,  wheat,  sugar,  rice, 
broom  corn,  and  cattle  producing  sections 
designated  centers  receive  telegraphic  re- 
ports of  precipitation  and  daily  extremes 
of  temperature  from  substations  in  the 
various  sections  for  publication  in  bul- 
letin form,  each  local  center  receiving 
condensed  reports  from  all  others. 

SPECIAL  PUBLICATIONS. 

By  the  assistance  of  several  thousand 
cooperative  observers,  many  of  whom 
have  maintained  local  records  for  long 
periods,  the  Weather  Bureau  endeavors 
to  collect  special  local  data  and  thus 
perfect  the  records  that  are  needed 
for  the  study  of  the  relations  between 
climate  and  agriculture,  forestry,  water 
resources,  and  other  kindred  subjects. 

In  the  utilization  of  these  meteorologi- 
cal data  the  Weather  Bureau  employs  a 
staff  of  officials  of  high  scientific  ability 
who  are  not  only  engaged  in  the  practical 
work  already  mentioned,  but  are  also 
occupied  in  the  elaboration  of  those  fun- 
damental principles  which  are  neces- 
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sarily  an  essential  feature  in  the  develop- 
ment of  meteorology  and  its  kindred 
sciences.  The  results  of  these  investiga- 
tions are  presented  to  the  public  through 
regular  and  special  reports. 

Among  the  publications  of  the  Weather 
Bureau  the  following  are  worthy  of  spe- 
cial notice: 

{a)  The  annual  report  of  the  chief  of 
bureau,  including  a full  summary  of  cli- 
matic data  for  the  United  States. 

Q))  The  Monthly  Weather  Review, 
which  has  been  published  regularly  since 
January,  1873.  It  contains  elaborate 
meteorological  tables  and  charts  showing 
the  weather  conditions  for  the  month" 
over  the  United  States  and  neighboring 
countries  and  papers  of  unusual  interest 
on  climatological  and  meteorological 
subjects. 

(c)  Climatological  data  for  the  United 
States  by  sections;  the  monthly  sum- 
maries for  the  42  sections  comprising  the 
continental  United  States,  assembled  al- 
phabetically by  States,  into  a single  vol- 
ume, with  charts  of  temperature  and 
precipitation,  giving  for  each  month  quite 
complete  daily  climatological  statistics 
for  the  entire  country. 
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(d)  A vast  amount  of  climatological 
data  has  been  prepared  in  a series  of 
separates^  each  treating  of  the  principal 
climatic  features  of  a limited  area^  the 
complete  set,  106  in  all,  covering  the 
entire  United  States.  Besides  the  gen- 
eral discussion  and  climatological  tables, 
these  reports  contain  valuable  notes 
furnished  by  the  Geological  Survey,  con- 
cerning the  water  power  of  the  districts 
under  consideration. 

(e)  The  bulletins,  published  occasion- 
ally and  now  numbering  about  70,  that 
contain  the  larger  reports  made  by  the 
experts  of  the  service. 

The  library  of  the  Weather  Bureau 
contains  about  32,000  books  and  pam- 
phlets, consisting  principally  of  technical 
books  on  meteorology  and  allied  sciences 
and  of  published  climatological  data 
from  all  parts  of  the  world.  It  is  avail- 
able to  all  Weather  Bureau  officials  and 
to  students  of  meteorology  generally, 
who  either  consult  it  personally  or 
through  correspondence.  In  addition 
to  its  general  card  catalogue,  it  keeps 
up  to  date  a catalogue  of  the  meteorologi- 
cal contents  of  the  principal  scientific 
serials  of  the  world. 
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INSTRUMENTS  AND  APPARATUS. 

The  apparatus  used  at  Weather  Bu- 
reau stations  for  recording  weather  con- 
ditions is  largely  the  result  of  improve- 
ments devised  by  the  Instrument  Divi- 
sion^ to  which  is  intrusted  the  care  of  all 
standards.  The  kites,  meteorographs, 
self-registering  instruments,  and  other 
forms  of  apparatus  devised  by  the 
Weather  Bureau  are  favorably  known 
throughout  the  world. 

The  United  States  Government  does 
not  manufacture  the  instruments  and 
apparatus  employed  in  its  meteorological 
work.  These,  in  general,  are  purchased 
under  formal  annual  contracts  with 
responsible  manufacturers,  from  whom 
instruments  and  apparatus  of  the  stand- 
ard Weather  Bureau  patterns  may  be 
procured  by  private  parties.  The 
Weather  Bureau  will  give  addresses  of 
manufacturers,  when  requested,  but  it 
can  not  act  as  agent  in  the  purchase  of 
instruments,  and  applicants  should  cor- 
respond and  deal  directly  with  such 
manufacturers  relative  to  prices  and 
details  concerning  any  articles  they  may 
desire. 


Page  Twenty-three 


United  States  Weather  Bureau 


Thermometers  obtained  from  Weather 
Bureau  contractors  are  not  likely  to  be 
in  error  more  than  three-tenths  or  four- 
tenths  of  a degree^  except  possibly  at 
extremely  low  temperatures,  where  the 
error  may  amount  to  as  much  as  1°. 

Persons  who  wish  the  errors  of  a ther- 
mometer accurately  determined  are  re- 
ferred to  the  Director  of  the  National 
Bureau  of  Standards,  Washington,  D.  C., 
who  is  authorized  and  instructed  by  law 
to  make  official  comparisons  of  this 
character  with  the  United  States  stand- 
ards, for  which  work  a small  fee  is 
charged. 
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FIG.  2.— Cooperative  Weather  Observers’  Equipment. 
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FIG.  3.— Anemometer. 


Page  Tw  enty-six 


United  States  Weather  Bureau 


FIG.  4.— Kite. 
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FIG.  5.— Thermograph. 
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FIG.  6. — Kite  Meteorograph. 
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FIG.  7. — Rain  Gauge. 
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FIG.  8. — Weekly  Float  Rain  Gauger 
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FORECASTS  AND  WARNINGS. 

The  extent  to  which  the  work  of  the 
Weather  Bureau,  in  the  collection  and 
publication  of  data  and  the  issue  of 
weather  forecasts  and  warnings,  affects 
the  daily  life  of  the  people  and  becomes 
a factor  in  their  various  vocations  and 
business  enterprises,  already  very  great, 
is  increasing  yearly. 

Of  the  warnings  mentioned,  those  of 
storms  and  hurricanes,  issued  for  the 
benefit  of  marine  interests,  are  the  most 
important  and  pecuniarily  valuable. 
Storm  warnings  are  displayed  at  more 
than  300  points  along  the  Atlantic, 
Pacific,  and  Gulf  coasts  and  the  shores  of 
the  Great  Lakes,  including  every  port 
and  harbor  of  any  considerable  impor- 
tance; and  so  nearly  perfect  has  this 
service  become  that  scarcely  a storm  of 
marked  danger  to  maritime  interests  has 
occurred  for  years  for  which  ample  warn- 
ings have  not  been  issued  from  12  to  24 
hours  in  advance.  The  reports  from  the 
West  Indies  are  especially  valuable  in 
this  connection,  as  they  enable  the  bureau 
to  forecast  with  great  accuracy  the  ap- 
proach of  those  destructive  hurricanes 
which,  during  the  period  from  July  to 
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October,  are  liable  to  sweep  the  Gulf  and 
Atlantic  coasts.  The  sailings  of  the  im- 
mense number  of  vessels  engaged  in  our 
ocean  and  lake  traffic  are  largely  de- 
termined by  these  warnings,  and  those 
displayed  for  a single  hurricane  are 
known  to  have  detained  in  port  on  our 
Atlantic  coast  vessels  valued  with  their 
cargoes  at  over  $30,000,000. 

The  warnings  of  those  sudden  and  de- 
structive temperature  changes  known  as 
cold  waves  are  probably  next  in  impor- 
tance. These  warnings,  which  are  issued 
from  24  to  36  hours  in  advance,  are  dis- 
seminated throughout  the  threatened 
regions  by  means  of  flags  displayed  at 
regular  Weather  Bureau  and  subdisplay 
stations,  by  telegraph,  telephone,  and 
mail  service  to  all  places  receiving  the 
daily  forecasts,  and  to  a large  number  of 
special  addresses  in  addition.  The  warn- 
ings issued  for  a single  cold  wave  of  ex- 
ceptional severity  and  extent  resulted  in 
saving  over  $3,500,000  through  the  pro- 
tection of  property  from  injury  or  de- 
struction. 

The  warnings  of  frosts  and  freezing 
weather  are  also  of  immense  value,  par- 
ticularly to  the  fruit,  sugar,  tobacco. 
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cranberry,  and  market  gardening  in- 
terests. The  early  truck  raising  indus- 
try, so  extensively  carried  on  in  the 
regions  bordering  on  the  Gulf  and  south 
Atlantic  coasts  and  in  Florida,  and  which 
has  increased  so  greatly  in  recent  years, 
is  largely  dependent  for  its  success  on  the 
cooperation  of  the  Weather  Bureau  in 
this  particular,  and  the  growers  of  oranges 
and  other  fruits  in  Florida  and  California 
have  received  great  benefit.  The  value 
of  the  orange  bloom,  vegetables,  and 
strawberries  protected  and  saved  on  a 
single  night  in  a limited  district  in  Flor- 
ida, through  the  instrumentality  of  warn- 
ings of  freezing  weather  sent  out  by  the 
bureau,  was  reported  at  over  $100,000. 

In  the  citrus  fruit  districts  of  California 
it  is  reported  that  fruit  to  the  value  of 
$14,000,000  was  saved  by  taking  advan- 
tage of  warnings  issued  by  the  bureau 
during  one  cold  wave. 

The  deciduous  fruit  districts  of  Wash- 
ington, Oregon,  Idaho,  Utah,  Colorado, 
and  throughout  the  East,  rely  upon  the 
warnings  of  the  bureau  to  guide  them 
in  smudging  and  heating  their  orchards 
on  the  occurrence  of  frost  or  freezing 
weather  during  the  blossoming  period. 
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As  an  aid  in  protection  of  forests  from 
fixe,  special  ^^fiie  weather  warnings, 
issued  by  the  district  forecasters,  are 
utilized  by  foresters  in  Washington,  Ore- 
gon, Idaho,  California,  and  Minnesota. 
kiveh  and  flood  service. 

Human  life  and  large  property  interests 
along  the  rivers  of  the  United  States  are 
safeguarded  by  the  issue  of  flood  warnings. 

The  river  and  flood  service  is  organized 
with  its  principal  headquarters  at  Wash- 
ington, D.  C.,  and  subsidiary  district 
centers  at  advantageous  points  on  the 
respective  rivers  along  which  a service  is 
maintained.  About  60  district  centers  are 
maintained  outside  of  Washington,  D.  C. 

Measurements  of  precipitation  on  the 
headwaters  of  the  streams  and  observa- 
tions of  the  height  of  water  on  the  gauge 
at  upstream  points  are  collected  by  tele- 
graph or  telephone,  from  about  540 
substations  and  serve  as  the  basis  for 
warnings  of  floods  in  the  lower  reaches  of 
the  streams.  A second  useful  pmpose  is 
served  on  navigable  streams,  viz,  that 
of  giving  notice  of  boating  stages  during 
the  low-water  season. 

The  occurrence  of  disastrous  floods 
within  the  last  few  years  has  emphasized 
the  importance  of  accurate  flood  warnings. 
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SPECIAL  BENEFITS  DEKIVED  FEOM 
REPORTS  AND  WARNINGS. 

While  the  value  of  the  bureau^s  reports 
and  warnings  to  many  interests  is  so  ob- 
vious as  scarcely  to  need  more  than  the 
brief  mention  already  given,  there  are 
numerous  special  applications  of  the  in- 
formation to  individual  pursuits  and  in- 
dustries that  might  not  have  been 
suspected.  An  account  of  some  of  these 
may  lead  to  an  increased  use  of  the  data 
in  quarters  where  the  possibility  of  their 
application  has  not  yet  been  recognized, 
and  additional  details  of  the  manner  in 
which  the  information  is  utilized  in  a 
number  of  enterprises  will  doubtless  be 
found  of  interest. 

The  railway  and  transportation  com- 
panies make  continued  use  of  the  fore- 
casts in  all  of  their  shipments.  Perishable 
products  are  protected  against  tempera- 
ture extremes  by  icing  or  heating,  as 
conditions  may  require.  Oftentimes 
shipments  of  perishable  goods  are  accel- 
erated when  it  is  found  possible  to  carry 
them  to  their  destination  in  advance  of 
the  expected  unfavorable  temperature 
conditions.  When  this  can  not  be  accom- 
plished, goods  en  route  are  run  into 
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roundhouses  for  protection.  An  advance 
notice  of  a cold  wave  will  also  often  hold 
up  a contemplated  shipment  until  after 
the  freeze  has  passed,  and  if  the  cold  is 
protracted  the  companies  will  refuse  to 
receive  consignments  of  goods  likely  to 
be  injured  by  low  temperatures.  These 
precautions  apply  in  some  instances  to 
prospective  temperature  changes  within 
comparatively  narrow  limits.  Bananas, 
for  example,  require  very  careful  handling 
and  must  be  kept  at  a temperature  of 
58°  to  65°  during  shipment,  as  a tempera- 
ture below  55°  chills  the  fruit  sufficiently 
to  cause  a deterioration  in  quality,  while 
a temperature  above  65°  inside  the  car 
will  produce  overripening.  As  bananas 
generate  heat  rapidly  after  being  placed 
in  the  car,  the  problem  of  maintaining 
the  requisite  temperature  becomes  a deli- 
cate one,  involving  careful  ventilation 
and  a study  of  actual  and  expected  tem- 
perature conditions  along  the  entire  line 
of  transit. 

Similar  precautions,  based  on  the  in- 
formation of  the  daily  forecasts  and  sup- 
plemented by  a study  of  the  daily 
weather  map,  apply  to  shipments  of 
vegetables,  fruits,  eggs,  and  other  pro- 
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ducts  liable  to  damage  from  extremes  of 
temperature.  On  the  other  hand,  most 
meats  are  best  shipped  in  cold  weather, 
although  the  use  of  refrigerator  cars  pre- 
vents loss,  and  the  shipment  of  live  hogs 
and  cattle  by  freight  is  avoided,  if  possi- 
ble, when  a hot  wave  is  expected.  High 
temperatures  are  also  hurtful  to  certain 
other  shipments,  especially  of  fish  and 
oysters,  so  that  the  question  of  the  proper 
amount  of  ice  to  be  used  is  intimately 
connected  with  the  forecasts  issued  by 
the  bureau.  The  daily  forecasts  and  the 
reports  of  general  weather  conditions 
likewise  assist  in  determining  the  points 
to  which  many  shipments  of  perishable 
articles  are  directed,  in  order  to  meet  the 
irregular  demands  that  are  frequently 
dependent  upon  the  kind  of  weather  that 
prevails  in  a given  section.  The  move- 
ment of  eggs  kept  in  storage,  for  instance, 
is  largely  regulated  by  temperature 
changes,  the  announcement  of  a cold 
wave  being  usually  followed  by  brisker 
shipments  from  western  supply  districts 
to  the  eastern  markets,  in  anticipation  of 
a rise  in  prices.  Temperature  forecasts 
and  cold-wave  warnings  are  closely 
watched  by  brewers,  wine  makers,  and 
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manufacturers  of  soft  drinks.  Wine 
shipments  are  usually  withheld  until  dan- 
ger from  cold  is  past,  as  a slight  frosting 
causes  the  tartaric  acid  in  wine  to  crys- 
tallize and  precipitate.  Many  brewers 
hold  their  beer  shipments  when  the  dis- 
tance to  be  traversed  is  more  than  60 
miles  and  a minimum  temperature  of  20® 
is  anticipated. 

The  uses  made  of  temperature  fore- 
casts in  the  cities  are  more  varied  than  is 
generally  supposed.  With  notice  of  an 
approaching  cold  wave  greenhouses  are 
closed  and  boilers  fired.  Preparations 
are  at  once  made  by  heating  and  lighting 
plants,  whether  gas,  electric,  steam,  or 
hot  water,  to  meet  the  increased  demands 
that  will  follow.  Fire  plugs,  exposed 
mains,  and  general  plumbing  are  pro- 
tected. Large  stockyards  drain  their 
mains.  Gasoline  engines  are  drained. 
Work  in  concrete  is  stopped.  Brewing 
companies  take  care  of  exposed  ammonia 
condensers  and  water  connections. 
Street  railway  companies  arrange  for 
more  heat  in  their  cars.  Natural-gas 
companies  turn  a larger  amount  of  gas 
into  their  lines  to  provide  for  increased 
consumption.  Merchants  curtail  adver- 
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tisements  or  direct  attention  largely  to 
cold-weather  articles.  Oyster  dealers 
lay  in  a larger  stock.  Coal  dealers  sup- 
ply partial  orders  to  all  customers  need- 
ing fuel;  instead  of  full  orders  to  a few, 
and  thus  serve  all  of  their  patrons.  Ice 
factories  reduce  their  output.  The 
dredging  of  sand  and  gravel  ceases^  and 
iron  ore  piled  up  for  shipment  is  placed  in 
the  holds  of  vessels,  to  prevent  the  wet 
masses  from  freezing  solid.  Charity  or- 
ganizations prepare  to  meet  increased  de- 
mands for  food  and  fuel,  and  thus  mini- 
mize suffering  among  the  poor. 

In  the  agricultural  districts  the  frost 
and  cold-wave  warnings  are  invaluable  to 
the  trucker  and  fruit  grower,  especially  in 
the  spring,  when  the  tender  vegetables 
are  protected  by  covering  with  paper, 
cloth,  or  soil,  and  fruit  is  safeguarded  by 
smudging,  irrigation,  or  other  methods 
designed  to  maintain  the  temperature 
above  the  danger  point.  In  the  fall 
these  warnings  are  utilized  in  the  cran- 
berry regions  by  flooding  the  bogs  until 
after  the  cold  weather  has  passed  or  dan- 
ger of  frost  is  over.  Many  crops,  such  as 
beans  and  grapes,  are  saved  by  being 
picked  in  advance  of  the  freeze,  while  to- 
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bacco  and  unmatured  corn  are  cut  at 
once  upon  advance  notice  of  damaging 
cold  weather.  Potato  digging  is  sus- 
pended and  the  dug  potatoes  removed 
from  the  field,  and  sugar  cane  is  cut  and 
windrowed  upon  receipt  of  such  advices, 
immense  savings  having  resulted  in  the 
sugar  districts  of  Louisiana  as  a result  of 
such  action.  The  expected  duration  and 
severity  of  freezes  govern  operations  in 
the  ice  harvest.  If  the  cold  is  to  be  pro- 
longed the  icemen  await  the  desired 
thickness,  but  otherwise  the  cutting  will 
be  hastened  in  order  to  secure  the  best 
possible  returns  under  the  circumstances. 
Forecasts  in  spring  are  helpful  in  the 
maple-sugar  industry,  as  the  collection 
and  boiling  of  the  sap  are  more  or  less  de- 
pendent upon  the  coming  conditions. 
The  temperature  forecasts  are  also  largely 
utilized  by  farmers  in  the  killing  of  hogs, 
by  sheepmen  at  lambing  and  shearing 
time,  and  by  stockmen  in  general  at 
critical  seasons  of  the  year. 

In  the  raisin-growing  districts  of  Cali- 
fornia rain  forecasts  are  of  great  value. 
The  raisin  crop  while  drying  is  extremely 
susceptible  to  injury  from  rain,  and  the 
warnings  enable  the  producers  to  protect 
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the  fruit  by  stacking  and  covering  the 
trays.  The  accuracy  of  the  rain  fore- 
casts for  this  region  and  the  system  for 
their  distribution  have  been  so  complete 
that  practically  no  loss  from  this  cause 
has  occurred  for  years.  Rain  forecasts 
are  also  utilized  in  the  large  fruit-growing 
districts  to  enable  picking  in  advance  of 
rains,  so  that  the  fruit  can  be  shipped 
dry.  Vegetables  dug  in  dry  weather  are 
also  shipped  in  better  condition  than 
those  upon  which  rain  has  fallen  after 
they  have  been  taken  from  the  ground. 
Broom  corn  is  liable  to  damage  from  rain 
if  left  in  the  field.  Much  saving  has  re- 
sulted from  consulting  the  forecasts  in 
alfalfa  cutting,  since  the  alfalfa  hay  can 
be  baled  in  the  field  if  dry,  but  if  baled 
wet  it  will  spoil.  The  same  benefits  de- 
rivable from  rain  forecasts  apply  to 
alfalfa  cut  for  seed,  since  a heavy  fall  of 
rain  upon  the  crop,  after  cutting,  ruins 
its  commercial  value.  Lime,  cement, 
brick,  drain  tile,  and  sewer-pipe  material 
all  require  protection  from  rain  during 
the  process  of  manufacture,  and  cement 
work  must  be  protected  from  rain  for  24 
to  48  hours  after  the  cement  is  laid. 
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The  rain  forecasts  are  used  by  con- 
tractors in  their  roofing  work.  Photo- 
graphic firms  working  on  a large  scale 
find  them  helpful  in  planning  for  pano- 
ramic views.  City  departments  deter- 
mine the  number  of  teams  needed  in 
street  sprinkling,  railroad  companies 
guard  against  washouts,  and  irrigation 
companies  control  the  output  of  water 
by  expected  conditions  of  rainfall  as 
given  in  the  forecasts.  Physicians  use 
them  in  advice  to  patients  suffering  with 
tonsilitis  or  inflammation  of  the  throat, 
nose,  or  ear,  where  it  is  expedient  that 
the  sufferer  should  be  kept  indoors. 
They  are  also  used  by  dentists,  many  of 
whom  make  appointments  for  bright 
days  and  reserve  their  plate  work  for 
days  with  inclement  weather.  A knowl- 
edge of  temperature  and  moisture  condi- 
tions in  advance  is  of  assistance  in 
blast-furnace  operations  in  determining 
the  quality  of  the  output.  Warnings 
of  heavy  snows  are  very  valuable  to 
railroads  by  enabling  them  to  organize 
their  snow-fighting  equipment  and  to 
reduce  the  tonnage  of  their  freight  and 
passenger  trains,  if  considered  necessary. 
They  are  also  necessary  on  the  great 

Page  For  ty -f  our 


United  States  Weather  Bureau 


western  ranches  and  plains,  where  the 
stock  is  hurried  from  the  ranges  to 
shelter  upon  notice  of  blizzards,  northers, 
or  heavy  snows.  Forecasts  of  bad 
weather,  whether  resulting  from  low 
temperatures,  heavy  rains,  heavy  snows, 
or  a combination  of  these,  are  used  in 
regulating  advertising,  in  arranging  for 
automobile  or  other  outdoor  trips,  in 
providing  for  indoor  work  on  the  farms, 
and  in  guarding  school  children  from 
exposure  to  the  elements. 

Some  special  uses  of  the  storm  warn- 
ings are  found  in  the  measures  adopted 
to  protect  property  and  crops  subject  to 
inundation  from  high  tides  or  backwater 
blown  up  by  the  winds.  In  advance  of 
a predicted  storm,  rice  planters  flood 
their  crops  to  prevent  the  straw  from 
being  broken  by  the  winds.  Agents  of 
marine  insurance  companies  refrain  from 
insuring  cargoes  after  a storm  has  been 
predicted.  Fishermen  take  steps  to  pro- 
tect their  boats  and  nets.  Lumbermen 
make  their  standing  booms  secure  and 
regulate  their  log  towing.  At  lake  ports 
vessels  load  hurriedly  if  they  can  get 
off  2 to  5 hours  in  advance  of  offshore 
winds;  if  snow  is  also  expected,  a start 
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of  7 to  18  hours  is  necessary.  Consider- 
ing the  cost  of  operating  a vessel  whether 
standing  or  moving,  a day  saved  from 
idleness  in  the  harbor  means  an  appre- 
ciable saving  in  expense. 

Flood  warnings  are  indispensable  to 
all  river  industries,  as  well  as  to  the 
operations  carried  on  in  the  lowlands 
subject  to  inundation.  Their  issue  is 
followed  by  the  removal  of  cattle  from 
bottom  lands  and  by  the  saving  of  such 
crops  as  can  be  cut  before  the  high  water 
reaches  the  threatened  district.  Fore- 
knowledge of  expected  river  stages  is 
also  of  great  advantage  in  determining 
whether  or  not  it  will  be  advisable  to 
undertake  farming  operations  in  the 
regions  subject  to  overflow.  The  warn- 
ings enable  fishermen  to  remove  their 
fishing  gear  from  the  water,  so  as  to 
avoid  damage  from  the  driftwood  and 
logs  that  are  brought  downstream  by 
the  rise,  and  to  devote  their  energies  to 
gathering  this  drift  for  sale. 

Along  the  river  streets  of  many  cities 
the  basements  of  warehouses  and  other 
buildings  are  submerged  at  high  water; 
accurate  river  forecasts  enable  the  busi- 
ness men  to  postpone  moving  their 
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goods  to  the  upper  floor  until  the  last 
moment,  and  often  prevent  the  needless 
expense  of  such  a transfer  in  cases  where 
it  is  known  that  the  flood  crest  will  be 
below  the  point  at  which  their  basement 
stock  would  be  imperiled.  The  warnings 
enable  dealers  to  save  wood  and  ties 
piled  along  the  river  banks.  High 
stages  of  water  are  frequently  utilized  by 
coal  barges,  enabling  the  cargo  to  be  run 
aground  at  a desirable  point  at  flood 
height,  and  then  unloaded  at  leisure  after 
the  river  falls.  Navigation  companies 
utilize  them  in  arranging  for  the  transfer 
of  their  offices  and  landing  places  from 
lower  to  upper  docks.  A knowledge  of 
slight  rises  is  often  of  great  value,  as  a 
small  swell  frequently  permits  large 
movements  by  water.  Lumbermen  cut 
much  timber  in  the  swamps  and  along 
the  streams  during  low  water,  looking  to 
the  rises  to  carry  out  their  logs;  advance 
information  of  coming  stages  enables 
them  to  have  everything  in  readiness  to 
prosecute  their  work  without  loss  of 
time  when  the  favorable  conditions  arise. 
During  rising  water  those  in  charge  of 
locks,  dams,  and  levees  are  alert  to  the 
need  of  strengthening  and  protecting  the 
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property  under  their  care;  exact  fore- 
casting guides  their  operations  as  to 
time,  place,  and  amount  of  protection, 
or  may  save  them  from  expending 
money  and  effort  in  protective  measures 
that  will  not  be  required. 

During  flood  periods  seiners  and  gill 
netters  are  guided  by  the  river  forecasts 
in  determining  what  class  of  gear  to  use 
to  obtain  the  best  results,  as  different 
kinds  are  needed  for  different  stages  of 
water.  Fishermen  in  the  Columbia  Riv- 
er claim  that  the  water  stage  seems  to 
have  some  effect  on  the  entrance  of 
salmon  from  the  ocean,  and  that,  by 
watching  the  river  forecasts,  a spurt  in 
the  run  of  fish  can  be  predicted  with  a 
fair  degree  of  accuracy.  Forecasts  of 
low  river  stages  are  not  without  con- 
siderable value  to  some  interests.  When 
the  stage  falls  below  a given  height  many 
water-power  plants  have  their  supply  cut 
off;  with  ample  notice,  they  can  have 
their  auxiliary  steam  plants  ready  for 
use,  and  thus  continue  their  business 
without  interruption.  Dock  building, 
pile  driving,  dredging,  and  repairing  are 
largely  done  during  low-water  stages, 
previous  notice  of  which  enables  engi- 
neers to  arrange  for  such  operations. 
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Among  the  miscellaneous  uses  of  the 
various  classes  of  forecasts  are  their  ap- 
plication to  the  manufacture  of  certain 
articles  where  slight  changes  in  tem- 
perature, moisture,  and  other  weather 
elements  have  been  found  to  affect  the 
quality  of  the  product.  This  is  true  of 
certain  stages  in  the  manufacture  of 
bluing,  varnish,  oils,  cement,  lime,  bricks, 
paper,  photographic  supplies,  chocolate 
candies,  and  some  acids.  They  also 
serve  usefully  the  plans  of  public  amuse- 
ment companies,  excursion  enterprises, 
awning  companies,  and  those  engaged  in 
outdoor  painting. 

The  daily  maps  and  bulletins  and  the 
general  bulletins  and  reports  containing 
statistical  data  are  utilized  in  many 
ways  by  the  public.  Grain  and  cotton 
brokers  are  guided  largely  by  the  fore- 
casts in  their  operations,  but  need  the 
daily  report  of  current  weather  condi- 
tions as  well  in  their  business  transactions, 
while  in  a less  degree  the  retailer  and 
the  small  farmer  can  also  use  the  same 
information  to  advantage.  Data  of  at- 
mospheric pressure  are  used  in  tests  of 
boilers,  radiators,  and  automobiles,  and 
in  studies  of  the  amount  of  fuel  required 
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to  drive  engines  under  varying  atmos- 
pheric pressures.  Statistics  of  wind  force 
and  direction  assist  in  the  installation  of 
water-supply  systems  to  be  operated  by 
windmills,  in  determining  the  origin  of 
fires  resulting  from  fiying  sparks,  the 
pressure  to  which  large  buildings  will  be 
subjected  under  stress  of  heavy  storms, 
and  the  surface  movement  of  lake  waters 
in  connection  with  the  disposal  of  city 
sewage.  The  humidity  records  are  used 
by  silk  and  candy  manufacturers,  in 
tuberculosis  investigations,  and  in  studies 
of  the  loss  of  electric  current  in  high- 
voltage  transmission. 

Data  regarding  rainfall  and  snowfall 
are  extremely  useful  in  planning  irriga- 
tion enterprises  and  selecting  reservoir 
sites,  and  are  studied  in  connection  with 
the  construction  of  waterworks,  bridges, 
culverts,  and  sewers.  River  data  are 
utilized  by  filtration  plants  in  guiding 
their  methods  of  chemically  purifying 
the  water  used  for  drinking  purposes,  as 
the  conditions  of  the  raw-water  supply 
as  regards  bacteria  content  and  turbidity 
are  greatly  affected  by  the  height  of  the 
river  and  the  amount  of  rainfall.  They 
are  also  necessary  in  studies  of  stream 
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flow,  dredging  operations,  the  location 
of  wharves,  the  construction  of  dams, 
and  in  practically  every  phase  of  bridge 
building,  levee  work,  and  general  river 
improvement.  Weather  maps  are  used 
by  business  men  generally,  by  aero  clubs 
in  studies  for  flights,  and  by  school 
teachers  in  class  instruction. 

The  miscellaneous  climatological  data 
are  used  in  medical  and  scientific  studies 
of  the  relation  of  weather  to  diseases  and 
other  conditions  of  health,  life,  or  human 
pursuits;  by  railroad  companies  in  the 
adjustment  of  claims  and  demurrage 
charges;  by  homeseekers;  by  invalids  in 
search  of  health  resorts;  by  irrigation 
investigators;  by  contractors  and  build- 
ers in  settling  labor  accounts;  by  mer- 
chants in  studies  of  the  relation  of  the 
weather  to  their  daily  sales;  by  gas  and 
electric  light  companies  in  showing  their 
customers  the  relation  of  their  monthly 
bills  to  the  varying  hours  of  daylight  at 
different  seasons  of  the  year;  as  adequate 
testimony  in  court  proceedings;  in  dry- 
farming investigations;  in  studies  of  soil 
culture,  practical  agriculture,  and  the 
life  and  migration  of  insect  pests;  in 
plans  for  the  development  of  the  arid 
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regions;  in  the  preparation  of  historical 
records;  by  bond  and  investment  com- 
panies in  determining  the  loan  values  of 
farm  lands  in  newly  opened  countries; 
in  short,  in  nearly  every  calling  in  which 
the  weather  plays  any  part. 

Many  more  uses  of  the  warnings  and 
reports  might  be  cited,  but  those  already 
given — all  of  which  are  taken  from  per- 
sonal letters  received  at  the  central  office 
of  the  Weather  Bureau  or  at  its  field 
stations — will  suffice  to  show  the  extent 
to  which  they  are  utilized  by  the  public 
in  the  practical  everyday  affairs  of  life. 

EXTENSION  OF  FORECAST  PERIOD. 

Within  the  last  few  years  the  area 
from  which  meteorological  reports  are 
received  daily  by  telegraph  and  cable 
has  been  extended  to  cover  practically 
the  entire  Northern  Hemisphere.  By 
means  of  the  greater  survey  of  atmos- 
pheric conditions  afforded  by  these  re- 
ports it  is  possible  to  forecast  important 
weather  changes  for  a week  in  advance 
with  a fair  degree  of  accuracy. 
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FORESTS  AND  STREAM  FLOW. 

A special  study  to  determine  the  effects 
of  forest  cover  on  the  flow  of  streams  is 
being  made  at  Wagon  Wheel  Gap,  Colo., 
in  cooperation  with  the  Forest  Service. 
Measurements  of  meteorological  condi- 
tions and  of  stream  discharge  in  two 
forested  watersheds  are  now  being  made. 
When  the  relation  between  the  two 
streams  has  been  established  for  forested 
conditions,  one  of  the  watersheds  will  be 
denuded  and  the  studies  continued.  The 
resulting  change  in  the  relation  between 
the  streams  will  be  a measure  of  the 
value  of  a forest  as  a controlling  factor 
in  run-off. 

RESEARCH  WORK. 

Aerology, — Upper  air  observations  by 
means  of  kites,  captive  and  free  balloons 
have  been  in  progress  for  the  past  seven 
or  eight  years.  The  kite  and  captive 
balloon  work  has  been  done  at  Mount 
Weather,  Va.;  the  free  balloon  work  at 
Omaha,  Nebr.,  Indianapolis,  Ind.,  Huron, 
S.  Dak.,  and  Avalon,  Cal.  In  the  future 
the  work  previously  done  at  Mount 
Weather  will  be  continued  at  a station 
near  Omaha,  and  probably  at  other 
points  in  the  Middle  West. 
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It  is  hoped  that  these  and  closely 
related  investigations  may  lead  to  the 
further  solution  of  problems  in  dynamic 
meteorology  and  give  more  detailed  in- 
formation than  now  available  concern- 
ing the  general  circulation  of  the  free 
air.  Some  progress  has  already  been 
made  in  this  direction.  All  results  so 
far  obtained  at  Mount  Weather  and  at 
stations  in  the  Middle  West  have  been 
published  in  the  Bulletin  of  the  Mount 
Weather  Observatory.  Those  obtained 
in  southern  California  have  appeared  in 
the  Monthly  Weather  Review. 

The  value  of  this  aerological  work  does 
not  lie  so  much  in  the  current  use  of  the 
data,  though  many  of  the  observations 
are  individually  useful,  as  in  the  light 
thrown  by  these  data  on  the  whole  sub- 
ject of  dynamic  meteorology.  Data  are 
therefore  obtained  and  grouped  in  such 
a way  as  to  illuminate  particular  prob- 
lems. In  turn,  these  considerations  gov- 
ern, so  far  as  practicable,  the  place  and 
time  of  the  observations. 

Solar  radiation, — This  research  has  for 
its  object  the  measurement  of  the  solar 
radiation  received  at  the  surface  of  the 
earth  at  different  seasons  of  the  year  and 
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under  different  atmospheric  conditions, 
and  the  improvement  and  standardiza- 
tion of  apparatus  employed  in  such 
measurements.  Observing  stations  for 
measuring  the  intensity  of  direct  solar 
radiation  are  maintained  at  Washington, 
D.  C.,  in  cooperation  with  the  American 
University;  at  Madison,  Wis.,  in  cooper- 
ation with  the  University  of  Wisconsin; 
at  Lincoln,  Nebr.,  in  cooperation  with 
the  University  of  Nebraska,  and  at  the 
Weather  Bureau  office,  Santa  Fe,  N. 
Mex.  At  Washington  and  Madison  con- 
tinuous records  are  also  obtained  of  the 
total  radiation  received  from  the  sun 
and  sky.  At  Washington,  from  the 
middle  of  March  to  the  end  of  August, 
the  heat  energy  so  received  per  square 
yard  of  horizontal  surface,  on  a clear 
day,  is  equivalent  to  at  least  4 kilowatt 
hours,  and  in  midsummer  it  is  equiva- 
lent to  5 kilowatt  hours. 

The  study  of  solar  radiation  is  of  fun- 
damental importance  to  meteorologists, 
since  all  atmospheric  movements,  and 
in  consequence  all  weather  changes,  as 
well  as  the  purely  solar  climatic  varia- 
tions, are  dependent  upon  the  heat  re- 
ceived from  the  sun. 
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SEISMOLOGY. 

The  Weather  Bureau  has  recently  been 
authorized  by  Congress  to  make  investi- 
gations in  seismology,  and,  accordingly, 
earthquake  records,  both  instrumental 
and  noninstrumental,  are  systematically 
collected  from  all  parts  of  the  United 
States  and  studied.  This  data,  entirely 
apart  from  its  great  scientific  interest,  has 
many  important  practical  applications. 
It  is  expected  that  the  bureau  will  be 
able  in  this  way  gradually  to  find  and  to 
map  those  numerous  breaks  and  weak 
vertical  seams  in  the  earth’s  crust  along 
which  abrupt  slipping  and  sliding  (the 
cause  of  nearly  all  earthquakes)  most 
frequently  occur,  and  therefore  greatly 
to  reduce  earthquake  damage  by  the 
simple  and  obvious  method  of  avoiding 
all  dangerous  places  in  locating  dams, 
aqueducts,  bridges,  houses,  and  other 
important  structures. 

EMPLOYEES. 

The  conduct  of  the  regular  stations  of 
observation  outside  of  Washington  re- 
quires the  constant  services  of  more  than 
600  employees,  and  the  business  of  the 
central  office  at  Washington  of  nearly 
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200  employees.  The  annual  disburse- 
ments of  the  bureau  amount  to  about 
$1,600,000. 

Appointments  to  positions  in  the 
Weather  Bureau  are  made  only  after  ex- 
amination and  upon  certification  by  the 
United  States  Civil  Service  Commission. 
Original  appointments  are  to  the  lowest 
grades;  promotion  to  the  higher  salaried 
grades  depends  upon  ability  in  the  dis- 
charge of  duty.  Applicants  for  positions 
should  communicate  direct  with  the 
United  States  Civil  Service  Commission, 
Washington,  D.  C.,  relative  to  the  regu- 
lations governing  examinations  and  the 
time  and  place  of  holding  them. 

The  numerous  offices  of  the  bureau 
throughout  the  country  are  always  open 
during  business  hours,  and  the  public  is 
cordially  invited  to  visit  them  and  avail 
itself  of  the  information  contained  in  the 
records  there  on  file. 
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FOR  THE  BENEFIT  OF  ALL.  ! 

The  Weather  Bureau  is  maintained 
and  conducted  in  the  interest  of  all  the  I 
people  and  the  chief  of  bureau  ear- 
nestly desires  that  the  greatest  pos-  | 
sible  use  be  made  of  the  very  large  i 
amount  of  meteorological  data  ac- 
cumulated during  the  forty-five  years  | 
of  its  existence,  and  that  the  widest  j 
possible  distribution  be  given  to  the  i 
daily  weather  forecasts  and  warnings 
issued.  Information  as  to  how  these 
data  and  the  publications  of  the  bureau 
may  be  obtained  and  the  steps  neces- 
sary to  secure  the  receipt  of  the  fore- 
casts and  warnings  will  be  promptly 
furnished  on  request.  Communica- 
tions should  be  addressed  to  the 
“ Chief  U.  S.  Weather  Bureau, 
Washington,  D.  C.” 
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FIG.  10.— Weather  Bureau  Observatory. 
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the  information  and  guidance  of  all  concerned. 

(062.1  A.G.O.) 

BY  ORDER  OF  THE  SECRETARY  OF  WAR. 

PEYTON  C.  MARCH, 
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PART  L 

1.  The  automatic  pistols,  caliber  .45,  model  of  1911, 
in  the  military  service  are  marked  on  the  right  side, 
^^Model  of  1911,  U.  S.  Army;’’  on  the  left  side,  “United 
States  Property.”  They  are  also  marked  with  the  serial 
number  of  the  pistol. 

COMPONENT  PARTS 


1.  Receiver. 

2.  Barrel. 

3.  Slide. 

4.  Plunger  tube. 

5.  Slide-stop  plunger. 

6.  Plunger  spring. 

7.  Safety-lock  plunger. 

8.  Slide  stop. 

9.  Rear  sight. 

10.  Front  sight. 

11.  Link. 

12.  Link  pin. 

13.  Barrel  bushing. 

14.  Recoil  spring. 

15.  Recoil-spring  guide. 

16.  Plug. 

17.  Extractor. 

18.  Ejector. 

19.  Ejector  pin. 

20.  Firing  pin. 

21.  Firing-pin  spring. 

22.  Firing-pin  stop. 

23.  Hammer. 

24.  Hammer  pin. 

25.  Hammer  strut. 

26.  Hammer-strut  pin. 

27.  Mainspring. 


28.  Mainspring  cap. 

29.  Mainspring-cap  pin, 

30.  Sear. 

31.  Sear  spring. 

32.  Sear  pin. 

33.  Disconnector. 

34.  Trigger. 

35.  Grip  safety. 

36.  Safety  lock. 

37.  Mainspring  housing. 

38.  Housing  pin. 

39.  Housing-pin  retainer. 

40.  Lanyard  loop. 

41.  Lanyard-loop  pin. 

42.  Magazine  tube.  ^ 

43.  Magazine  base.  j 

44.  Magazine  pins  (2).  (Maga- 

45.  Magazine  loop.  [ zine 

46.  Magazine  spring. 

47.  Magazine  follower.  ) 

48.  Magazine  catch. 

49.  Magazine-catch  spring. 

50.  Magazine-catch  lock. 

51.  Stocks,  right  and  left. 

52.  Stock  screws  (4). 

53.  Screw  bushings  (4). 
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PLATES 

2.  Plate  I is  a side  view  of  the  pistol. 

Plate  II  is  a longitudinal  section  of  the  pistol  and 
shows  the  component  parts  in  assembled  position. 

Plate  III  shows  the  receiver,  barrel,  and  slide. 

Plate  IV  shows  the  other  component  parts. 

Plate  V shows  the  magazine  and  its  component  parts. 

Plate  VI  shows  the  cartridge  and  the  trajectory. 

Plate  VII  shows  the  sights  and  the  sighting-rest. 

In  the  plates  the  numbers  correspond  with  those  given 
in  the  list  of  component  parts  and  in  the  description  that 
follows. 

TO  DISMOUNT  AND  ASSEMBLE  THE  PISTOL 

3.  (a)  To  dismount  the  pistol. 

Remove  the  magazine  by  pressing  the  magazine  catch 
(48). 

Press  the  plug  (16)  inward  and  turn  the  barrel  bushing 
(13)  to  the  right  until  the  plug  (16)  and  the  end  of  the 
recoil  spring  (14)  protrude  from  their  seat,  releasing  the 
tension  of  the  spring  (14).  As  the  plug  (16)  is  allowed 
to  protrude  from  its  seat,  the  finger  or  thumb  should  be 
kept  over  it,  so  that  it  will  not  jump  away  and  be  lost 
or  strike  the  operator.  Draw  the  shde  (3)  rearward 
until  the  smaller  rear  recess  in  its  lower  left  edge  stands 
above  the  projection  on  the  thumb  piece  of  the  slide  stop 
(8);  press  gently  against  the  end  of  the  pin  of  the  slide 
stop  (8)  which  protrudes  from  the  right  side  of  the  re- 
ceiver (1)  above  the  trigger  guard  and  remove  the  shde 
stop  (8)  . 

This  releases  the  link  (11),  allowing  the  barrel  (2), 
with  the  link  (11)  and  the  slide  (3),  to  be  drawn  forward 
together  from  the  receiver  (1),  carrying  with  them  the 
barrel  bushing  (13),  recoil  spring  (14),  plug  (16),  and 
recoil-spring  guide  (15). 

Remove  these  parts  from  the  shde  (3)  by  withdrawing 
the  recoil-spring  guide  (15)  from  the  rear  of  the  recoil 
spring  (14),  and  drawing  the  plug  (16)  and  the  recoil 
spring  (14)  forward  from  the  slide  (3).  Turn  plug  (16) 
to  right  to  remove  from  recoil  spring  (14).  Turn  the 
barrel  bushing  (13)  to  the  left  until  it  may  be  drawn  for- 
ward from  the  shde  (3).  This  releases  the  barrel  (2) 
which,  with  the  link  (11),  may  be  drawn  forward  from 
the  shde  (3),  and  by  pushing  out  the  link  pin  (12)  the 
link  (11)  is  released  from  the  barrel  (2). 
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Press  the  rear  end  of  the  firing  pin  (20)  forward  until 
it  clears  the  firing-pin  stop  (22),  which  is  then  drawn 
downward  from  its  seat  in  the  slide  (3);  the  firing  pin 
(20),  firing-pin  spring  (21),  and  extractor  (17)  are  then 
removed  from  the  rear  of  the  slide  (3)* 

The  safety  lock  (36)  is  readily  withdrawn  from  the 
receiver  (1)  by  cocking  the  hammer  (23)  and  pushing 
from  the  right  on  the  pin  part  or  pulling  outward  on  the 
thumb  piece  of  the  safety  lock  (36)^  when  it  is  midway 
between  its  upper  and  lower  positions.  The  cocked 
hammer  (23)  is  then  lowered  and  removed  after  removing 
the  hammer  pin  (24)  from  the  left  side  of  the  receiver 
(1).  The  housing  pin  (38)  is  then  pushed  out  from  the 
right  side  of  the  receiver  (1),  which  allows  the  main- 
spring housing  (37)  to  be  withdrawn  downward  and  the 
grip  safety  (35)  rearward  from  the  handle.  The  sear 
spring  (31)  may  then  be  removed.  By  pushing  out  the 
sear  pin  (32)  from  the  right  to  the  left  of  the  receiver  (1), 
the  sear  (30)  and  the  disconnector  (33)  are  released. 

To  remove  the  mainspring  (27),  mainspring  cap  (28), 
and  housing-pin  retainer  (39)  from  the  mainspring  hous- 
ing (37),  compress  the  mainspring  (27)  and  push  out  the 
small  mainspring  cap  pin  (29). 

To  remove  the  magazine  catch  (48)  from  the  receiver 
(1),  its  checkered  left  end  must  be  pressed  inward,  when 
the  right  end  of  the  magazine  catch  (48)  will  project  so 
far  from  the  right  side  of  the  receiver  (1)  that  it  may  be 
rotated  one-half  turn.  This  movement  will  release  the 
magazine  catch  lock  (50)  from  its  seat  in  the  receiver  (1), 
when  the  magazine  catch  (48),  the  magazine  catch  lock 
(50),  and  the  magazine  catch  spring  (49)  may  be  removed. 

With  the  improved  design  of  magazine  catch  lock  (50) 
the  operation  of  dismounting  the  magazine  catch  (48)  is 
simplified  in  that  when  the  magazine  catch  (48)  has 
been  pressed  inward  the  magazine  catch  lock  (50)  is 
turned  by  means  of  a screw  driver  or  the  short  leaf  of 
the  sear  spring  (31)  a quarter  turn  to  the  left  when  the 
magazine  catch  (48)  with  its  contents  can  be  removed. 
The  improved  design  will  be  recognized  from  the  fact  that 
the  head  of  the  magazine  catch  lock  (50)  is  slotted. 

The  trigger  (34)  can  then  be  removed  rearwardly  from 
the  receiver  (1). 

The  hammer  strut  (25)  or  the  long  arm  of  the  screw 
driver  can  be  used  to  push  out  all  the  pins  except  the 
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mainspring-cap  pin  (29)  lanyard-loop  pin  (41),  and  ejector 
pin  (19). 

(h)  To  assemble  the  pistol,  proceed  in  the  reverse  order. 

It  should  be  noted  that  the  disconnector  (33)  and  sear 
(30)  are  assembled  as  follows:  Place  the  cylindrical 
part  of  the  disconnector  (33)  in  its  hole  in  the  receiver  (1) 
with  the  flat  face  of  the  lower  part  of  the  disconnector 
(33)  resting  against  the  yoke  of  the  trigger  (34).  Then 
place  the  sear  (30),  lugs  downward,  so  that  it  straddles 
the  disconnector  (33).  The  sear  pin  (32)  is  then  inserted 
in  place,  so  that  it  passes  through  both  the  disconnector 
(33)  and  the  sear  (30). 

The  sear  (30),  disconnector  (33),  and  hammer  (23) 
being  in  place,  and  the  hammer  (23)  down,  to  replace 
the  sear  spring  (31),  locate  its  lower  end  in  the  cut  in 
the  receiver  (1),  with  the  end  of  the  long  leaf  resting  on 
the  sear  (30);  then  insert  the  mainspring  housing  (37) 
until  its  lower  end  projects  below  the  frame  about  one- 
eighth  of  an  inch,  replace  the  grip  safety  (35),  cock  the 
hammer  (23),  and  replace  the  safety  lock  (36);  then  lower 
the  cocked  hammer  (23),  push  the  mainspring  housing 
(37)  home  and  insert  the  housing  pin  (38). 

In  assembling  the  safety  lock  (36)  to  the  receiver  (1) 
use  the  tip  of  the  magazine  follower  (47)  or  the  screw 
driver  to  press  the  safety-lock  plunger  (7)  home,  thus 
allowing  the  seating  of  the  safety  lock  (36).  It  should  be 
remembered  that  when  assembling  the  safety  lock  (36), 
the  hammer  (23)  must  be  cocked. 

When  replacing  the  slide  (3)  and  barrel  (2)  on  the 
receiver  (1),  care  must  be  taken  that  the  link  (11)  is  tilted 
forward  as  far  as  possible  and  that  the  link  pin  (12)  is  in 
place. 

METHOD  OF  OPERATION 

4.  A loaded  magazine  is  placed  in  the  handle  and  the 
slide  (3)  drawn  fully  back  and  released,  thus  bringing 
the  first  cartridge  into  the  chamber  (if  the  slide  is  open, 
push  down  the  slide  stop  (8)  to  let  the  slide  (3)  go  for- 
ward). The  hammer  (23)  is  thus  cocked  and  the  pistol 
is  ready  for  firing. 

If  it  is  desired  to  make  the  pistol  ready  for  instant  use 
and  for  firing  with  the  least  possible  delay  the  maximum 
number  of  shots,  draw  back  the  slide  (3),  insert  a cartridge 
by  hand  into  the  chamber  of  the  barrel  (2),  allow  the  slide 
(3)  to  close,  then  lock  the  slide  (3)  and  the  cocked  hammer 
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(23)  by  pressing  the  safety  lock  (36)  upward,  and  insert  a 
loaded  magazine.  The  slide  (3)  and  hammer  (23)  being 
thus  positively  locked,  the  pistol  may  be  carried  safely 
at  full  cock,  and  it  is  only  necessary  to  press  down  the 
safety  lock  (36)  (which  is  located  within  easy  reach  of  the 
thumb)  when  raising  the  pistol  to  the  firing  position. 

The  grip  safety  (35)  is  provided  with  an  extending 
horn,  which  not  only  serves  as  a guard  to  prevent  the 
hand  of  the  shooter  from  slipping  upward  and  being 
struck  or  injured  by  the  hammer  (23),  but  also  aids  in 
accurate  shooting  by  keeping  the  hand  in  the  same  position 
for  each  shot;  and,  furthermore,  permits  the  lowering  of 
the  cocked  hammer  (23)  with  one  hand  by  automatically 
pressing  in  the  grip  safety  (35)  when  the  hammer  (23) 
IS  drawn  slightly  beyond  the  cocked  position.  In  order 
to  release  the  hammer  (23),  the  grip  safety  (35)  must  be 
pressed  in  before  the  trigger  (34)  is  pulled. 

SAFETY  DEVICES 

5.  It  is  impossible  for  the  firing  pin  (20)  to  discharge 
or  even  touch  the  primer,  except  on  receiving  the  full 
blow  of  the  hammer  (23). 

The  pistol  is  provided  with  two  automatic  safety 
devices: 

(1)  The  (automatic)  disconnector  (33)  which  positively 
prevents  the  release  of  the  hammer  (23)  unless  the  slide 
(3)  and  barrel  (2)  are  in  the  forward  position  and  safely 
interlocked;  this  device  also  controls  the  firing  and  pre- 
vents more  than  one  shot  from  following  each  pull  of  the 
trigger  (34). 

(2)  The  (automatic)  grip  safety  (35)  at  all  times  locks 
the  trigger  (34)  unless  the  handle  is  firmly  grasped  and 
the  grip  safety  (35)  pressed  in. 

The  pistol  is  in  addition  provided  with  a safety  lock 
(36)  by  which  the  closed  slide  (3)  and  the  cocked  hammer 
(23)  can  be  at  will  positively  locked  in  position. 

OPERATION  IN  DETAIL 

6.  The  magazine  may  be  charged  with  any  number  of 
cartridges  from  one  to  seven. 

The  charged  magazine  is  inserted  in  the  handle  and  the 
slide  (3)  drawn  once  to  the  rear.  This  movement  cocks 
the  hammer  (23),  compresses  the  recoil  spring  (14),  and, 
when  the  shde  (3)  reaches  the  rear  position,  the  magazine 
follower  (47)  raises  the  upper  cartridge  into  the  path  of 
the  slide  (3).  The  slide  (3)  is  then  released  and,  being 
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forced  forward  by  the  recoil  spring  (14),  carries  the  first 
cartridge  into  the  chamber  of  the  barrel  (2).  As  the 
slide  (3)  approaches  its  forward  position,  it  encounters 
the  rear  extension  of  the  barrel  (2)  and  forces  the  barrel 
forward;  the  rear  end  of  the  barrel  (2)  swings  upward  on. 
the  link  (11),  turning  on  the  muzzle  end  as  on  a fulcrum. 
When  the  slide  (3)  and  barrel  (2)  reach  their  forward  posi- 
tion they  are  positively  locked  together  by  the  locking  ribs  on 
the  barrel  (2)  and  their  joint  forward  movement  is  arrested 
by  the  barrel  lug  encountering  the  pin  on  the  slide  stop  (8) . 

The  pistol  is  then  ready  for  firing. 

When  the  hammer  (23)  is  cocked,  the  hammer  strut 
(25)  moves  downward,  compressing  the  main-spring 
(27),  and  the  sear  (30),  under  action  of  the  long  leaf  of  the 
sear  spring  (31),  engages  its  nose  in  the  notch  on  the 
hammer  (23). 

In  order  that  the  pi^ol  may  be  fired,  the  following 
conditions  must  exist:  The  grip  safety  (35)  must  be 
pressed  in,  leaving  the  trigger  (34)  free  to  move;  the 
slide  (3)  must  be  in  its  forward  position,  properly  inter- 
locked with  the  barrel  (2),  so  that  the  disconnector  (33) 
is  held  in  the  recess  on  the  underside  of  the  slide  (3) 
under  the  action  of  the  sear  spring  (31),  transmitting  in 
this  position  any  motion  of  the  trigger  (34)  to  the  sear  (30); 
the  safety  lock  (36)  must  be  down,  in  the  unlocked  position, 
so  that  the  sear  (30)  will  be  unblocked  and  free  to  release 
the  hammer  (23)  and  the  slide  will  be  free  to, move  back. 

On  pulling  the  trigger  (34),  the  sear  (30)  is  moved  and 
the  released  hammer  (23)  strikes  the  firing  pin  (20)  which 
transmits  the  blow  to  the  primer  of  the  cartridge.  The 
pressure  of  the  gases  generated  in  the  barrel  (2),  by  the 
explosion  of  the  powder  in  the  cartridge,  is  exerted  in  a 
forward  direction  against  the  bullet,  driving  it  through 
the  bore,  and  in  a rearward  direction  against  the  face  of 
the  slide  (3),  driving  the  latter  and  the  barrel  (2)  to  the 
rear  together.  The  downward  swinging  movement  of  the 
barrel  (2)  unlocks  it  from  the  slide  (3),  and  the  barrel  (2) 
is  then  stopped  in  its  lowest  position.  The  slide  (3) 
continues  to  move  to  the  rear,  opening  the  breech,  cock- 
ing the  hammer  (23),  extracting  and  ejecting  the  empty 
shell  and  compressing  the  recoil  spring  (14),  until  it — 
the  slide  (3) — reaches  its  rearmost  position  when  another 
cartridge  is  raised  in  front  of  it  and  forced  into  the  chamber 
of  the  barrel  (2)  by  the  return  movement  of  the  slide  (3) 
under  pressure  of  the  recoil  spring  (14), 


The  weight  and  consequently  the  inertia  of  the  slide 
(3),  augmented  by  those  of  the  barrel  (2),  are  so  many 
times  greater  than  the  weight  and  inertia  of  the  bullet 
that  the  latter  has  been  given  its  maximum  velocity 
and  has  been  driven  from  the  muzzle  of  the  barrel  (2) 
before  the  slide  (3)  and  barrel  (2)  have  recoiled  to  the 
point  where  the  barrel  (2)  commences  its  unlocking 
movement.  This  construction,  therefore,  delays  the 
opening  of  the  breech  of  the  barrel  (2)  until  after  the 
bullet  has  left  the  muzzle,  and  therefore  practically  pre- 
vents the  escape  of  any  of  the  powder  gases  to  the  rear 
after  the  breech  has  been  opened. 

This  factor  of  safety  is  further  increased  by  the  tension 
of  the  recoil  spring  (14)  and  mainspring  (27),  both  of 
which  oppose  the  rearward  movement  of  the  slide  (3). 

While  the  comparatively  great  weight  of  the  slide  (3) 
of  this  pistol  insures  safety  against  premature  opening  of 
the  breech,  it  also  insures  operation  of  the  pistol,  because 
at  the  point  of  the  rearward  opening  movement,  where 
the  barrel  (2)  is  unlocked  and  stopped,  the  heavy  slide 
(3)  has  attained  a momentum  which  is  sufficient  to  carry 
it  through  its  complete  opening  movement  and  makes 
the  pistol  ready  for  another  shot. 

When  the  magazine  has  been  emptied,  the  pawl-shaped 
slide  stop  (8)  will  be  raised  by  the  magazine  follower  (47) 
under  action  of  the  magazine  spring  (46)  into  the  front 
recess  on  the  lower  left  side  of  the  slide  (3),  thereby 
locking  the  slide  (3)  in  the  open  position,  and  serving  as 
an  indicator  to  remind  the  shooter  that  the  empty  maga- 
zine must  be  replaced  by  a charged  one  before  the  firing 
can  be  continued. 

Pressure  upon  the  magazine  catch  (48)  quickly  releases 
the  empty  magazine  from  the  handle  and  permits  the 
insertion  of  a loaded  magazine. 

To  release  the  slide  (3)  from  the  open  position,  it  is 
only  necessary  to  press  upon  the  thumb  piece  of  the  slide 
stop  (8)  when  the  slide  (3)  will  go  forward  to  its  closed 
position,  carrying  a cartridge  from  the  previously  inserted 
magazine  into  the  barrel  (2)  and  making  the  pistol  ready 
for  firing  again. 

PARTS  ISSUED  FOR  REPAIRS 

7.  For  making  repairs  to  these  pistols  in  the  hands  of 
troops  in  field  and  garrison  the  following  spar^  parts  will 
be  issued.  The  number  opposite  each  part  is  the  maxi- 
mum for  100  pistols  for  ordinary  repairs  per  year: 
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Name  of  component  part. 

No. 

Name  of  component  part. 

No. 

Disconnector 

5 

Mainspring-cap  pin  . . 

5 

Extractor 

10 

Plug 

5 

Firing  pin 

10 

Plunger  spring 

10 

Firing-pin  spring  . . . 

10 

Recoil  spring 

10 

Firing-pin  stop  .... 

5 

Recoil-spring  guide  . . . 

5 

Hammer  pin  ..... 

10 

Safety-lock  plunger  . . 

10 

Hammer  strut  .... 

10 

Sear 

10 

Hammer-strut  pin  . . 

10 

Sear  pin 

5 

Housing  pin 

10 

Sear  spring 

10 

Housing-pin  retainer 

5 

Slide  stop 

5 

Link 

10 

Slide-stop  plunger  . . . 

10 

Link  pin 

10 

Stock,  left 

5 

Mainspring 

5 

Stock,  right  

5 

Mainspring  cap  .... 

5 

Stock  screw 

10 

IMPORTANT  POINTS 

8.  (1 ) Never  place  the  trigger  finger  within  the  trigger  guard  un- 
til it  is  intended  to  fire  and  the  pistol  is  pointed  toward  the  target. 

(2)  Do  not  carry  the  pistol  in  the  holster  with  the  hammer 
cocked  and  safety  lock  on^  except  in  an  emergency. 

If  the  pistol  is  so  carried  in  the  holster,  cocked  and 
safety  lock  on,  the  butt  of  the  pistol  should  be  rotated 
away  from  the  body  when  withdrawing  the  pistol  from 
the  holster,  in  order  to  avoid  displacing  the  safety  lock. 

(3)  The  trigger  should  be  pulled  with  the  forefinger. 
If  the  trigger  is  pulled  with  the  second  finger,  the  fore- 
finger extending  along  the  side  of  the  receiver  is  apt  to 
press  against  the  projecting  pin  of  the  slide  stop  and  cause 
a jam  when  the  slide  recoils. 

(4)  Care  must  be  exercised  in  inserting  the  magazine  to 
insure  its  engaging  with  the  magazine  catch. 

(5)  Pressure  must  be  entirely  relieved  from  the  trigger 
after  each  shot  in  order  that  the  trigger  may  reengage 
with  the  sear. 

(6)  To  remove  cartridges  not  fired,  disengage  the  maga- 
zine slightly  and  then  extract  the  cartridge  in  the  barrel 
by  drawing  back  the  slide. 

(7)  The  pistol  must  be  kept  clean,  free  from  rust,  and 
properly  oiled.  Excessive  oil  left  in  the  mechanism  will 
cause  the  parts  to  gum  and  work  stiffly. 

(8)  Care  must  be  exercised  to  insure  that  the  dis- 
connector is  properly  assembled  to  the  sear. 

(9)  The  hammer  should  not  be  snapped  when  the 
pistol  is  partially  disassembled. 
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(10)  The  stocks  need  never  be  removed , as  the  pistol 
can  be  dismounted  and  assembled  without  removing  them. 

(11)  Use  no  hammer  either  in  assembling  or  dismounting 
the  pistol. 

(12)  Magazine:  Reasonable  care  should  be  taken  to  see 
that  the  magazine  is  not  dented  or  othermse  damaged. 

Never  insert  the  magazine  and  strike  it  smartly  with 
the  band  to  fo-rce  it  home^  as  this  may  spring  the  base  or 
the  intuming  lips  at  the  top.  It  should  be  inserted  by  a 
quick  continuous  movement. 

CLEANING  KIT 

9.  For  cleaning^  dismounting,  and  assembling  the 
pistol,  a kit  is  issued  consisting  of  a metal  box  containing 
the  following  articles: 

10  screw  drivers. 

10  cleaning  rods,  brass  (made  so  that  either  a cloth 
wiper  or  bristle  brush  can  be  used) . 

10  thong  brushes. 

1 oil  can.  1 grease  pot  for  cosmic. 

The  above  articles,  with  the  exception-  of  the  oil  can 
and  grease  pot  for  cosmic,  are  also  supplied  as  part  of  the 
contents  of  the  arm  repair  chest,  model  of  1910,  when 
this  chest  is  issued  to  organizations  equipped  with  the 
pistol.  The  cleaning  kit  will  therefore  be  issued  only  to 
organizations  equipped  with  the  pistol  and  not  provided 
with  an  arm  repair  chest. 

MISCELLANEOUS  DATA  CONCERNING  PISTOL 

10.  Weight,  2 pounds  7 ounces. 

Trigger  pull,  6 to  7}4  pounds. 

Total  length,  8,593  inches. 

Barrel:  Len^h,  5.025  inches. 

Diameter  of  bore,  0.445  inch. 

Rifling:  Grooves— 

Number,  6. 

Width,  0.1522  inch. 

Depth,  0.003  inch. 

Lands,  width,  0.072  inch. 

Twist,  one  turn  in  16  inches,  left-handed. 

Front  sight  above  axis  of  bore,  0.5597  inch. 

11.  EXTERIOR  BALLISTICS 

(1)  Rapidity  of  fire 

(a)  This  pistol  has  been  fired  21  times  in  12  seconds, 
beginning  with  pistol  empty  and  loaded  magazines  on  a 
table  at  side  of  operator. 
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(6)  Firing  at  25  yards  distance  at  a target  6 feet  by 
2 feet  under  the  same  conditions  as  in  (a)  21  shots  were 
fired  in  28  seconds,  making  21  hits,  with  a mean  radius 
of  5.85  inches. 

(c)  Firing  10  shots,  using  a muzzle  rest  at  25  yards 
distance,  at  a target  6 feet  by  2 feet,  a mean  radius  of 
dispersion  of  0.855  inch  has  been  obtained. 


(2)  Accuracy  with  muzzle  rest 


Range 

Mean 

Radius 

Mean 

Vertical 

Deviation 

Yards 

25 

50 

75 

Inches 

0.855 

1.356 

2.244 

Inches 

0.619 

0.910 

1.422 

The  above  figures  represent  the  mean  variations  for 
several  targets. 

(3)  Drift 

The  drift  or  deviation  due  to  the  rifling  is,  in  this  pistol, 
to  the  left,  but  is  more  than  neutralized  by  the  pull  of  the 
trigger  when  the  pistol  is  fired  from  the  right  hand.  The 
drift  is  slight  at  short  ranges  and  that  for  long  ranges  is 
immaterial,  inasmuch  as  the  pistol  is  a short-range  weapon. 

(4)  Velocity  with  striking  energy 


Range 

Velocity 

Energy 

Yards 

Feet  per 
second 

Foot- 

pounds 

0 

802 

329 

25 

788  ■ 

317 

50 

773 

305 

75 

758 

294 

100 

744 

283 

125 

730 

272 

150 

717 

262 

175 

704 

253 

200 

691 

244 

225 

678 

235 

250 

666 

226 
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(5)  Penetration  in  white  pine 


Range 

Depth 

Yards 

25 

50 

75 

100 

150 

200 

250 

Inches 

6.0 

5.8 

5.6 

5.5 

5.2 

4.6 

4.0 

A penetration  of  1 inch  in  white  pine  corresponds  to  a 
dangerous  wound. 

The  penetration  in  moist  loam  at  25  yards  is  9.95  inches. 

The  penetration  in  dry  sand  at  25  yards  is  7.8  inches. 

(6)  Trajectory 

Plate  VI  shows  the  trajectory  with  ammunition,  model 
of  1911,  up  to  250  yards.  The  maximum  ordinate  for 
this  range  is  4.29  feet  at  126  yards  from  the  muzzle. 
The  trajectory  is  very  flat  up  to  75  yards,  at  which  range 
the  pistol  is  accurate . The  angle  of  departure  is  l°“13'-37" . 

With  the  angle  of  departure  equal  to  45°,  the  range  is 
approximately  1955  yards,  the  maximum  ordinate  of  the 
trajectory  being  2219  feet. 

AMMUNITION  FOR  AUTOMATIC  PISTOL,  CALI- 
BER .45,  MODEL  OF  1911— BALL  CARTRIDGE. 

(Plate  VI.) 

12.  The  components  of  the  ball  cartridge  consist  of 
cartridge  case,  primer,  powder,  and  bullet. 

CARTRIDGE  CASE 

The  cartridge  case  is  cyhndrical  and  is  made  of  brass. 
It  is  provided  with  a cannelure  to  prevent  the  bullet 
being  forced  down  on  the  powder. 

PRIMER 

The  primer  consists  of  a cup  which  contains  the  primer 
composition,  a paper  disk,  and  an  anvil  which  resists  the 
blow  of  the  firing  pin.  The  anvil  is  provided  with  two 

13 


vents  by  which  the  flame  is  communicated  to  the  charge. 
Ignition  is  produced  by  crushing  the  composition  between 
the  cup  and  anvil  by  a blow  of  the  firing  pin. 

POWDER 

The  powder  is  a smokeless  powder.  The  charge  varies 
with  the  kind  and  lot,  but  is  generally  about  5 grains. 

BULLET 

The  body  of  the  bullet  is  a cylinder.  The  bullet  has  a 
corfe  of  lead  and  tin  composition  inclosed  in  a jacket  of 
gilding  metal  or  cupro  nickel.  It  weighs  230rb2  grains. 


Inches. 

Length  of  bullet  0.662 

Diameter  of  cylindrical  part  of  bullet  . 0.45015 
Total  length  of  cartridge  1.261 


To  render  the  cartridge  waterproof  the  inside  of  the 
neck  of  the  case  and  the  outside  of  primer  are  shellacked. 

PACKING 

13.  The  cartridges  are  packed  in  pasteboard  boxes 
containing  20  cartridges  each.  One  hundred  pasteboard 
boxes,  or  2000  cartridges,  are  packed  in  one  zinc  case, 
hermetically  sealed,  with  handle  for  tearing  open.  The 
whole  is  inclosed  in  a wooden  box,  the  cover  of  which  is 
fastened  with  screw  hooks  and  thumb  nuts  and  sealed. 


Pounds 

Weight  of  100  cartridges  . 4.6 

Weight  of  2000  cartridges,  packed  . . . 110 
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PART  II. 

PISTOL  DRILL 

14.  The  pistol  being  in  the  holster  1.  Raise;  2.  Pistol. 

At  the  command  ^^Raise/^  unbutton  the  flap  of  the 

holster  with  the  left  hand  and  with  the  right  hand  grasp 
the  stocky  back  of  the  hand  outward.  At  the  command 
^Tistol/^  draw  the  pistol  from  the  holster^  reverse  it, 
muzzle  up,  the  hand  holding  the  stock  with  the  thumb 
and  last  three  fingers;  forefinger  outside  the  guard;  barrel 
to  the  rear,  and  inclined  to  the  front  at  an  angle  of  about 
thirty  degrees,  hand  as  high  as  the  neck  and  six  inches  in 
front  of  the  right  shoulder.  This  is  the  position  of 
.^^Raise  Pistol, and  it  may  be  taken  from  any  position. 

15.  Being  at  ^^Raise  Pistol”  1.  Lower;  2.  Pistol. 

At  the  command  ^Tistol,”  lower  the  pistol  without  . 
changing  the  grasp;  arm  to  the  side  and  nearly  extended, 
back  of  hand  to  the  right;  barrel  inclined  to  the  front 
and  downward.  This  position  will  not  be  used  in  double 
rank. 

16.  Being  at  ^^Raise  Pistol”  or  ^^Lower  Pistol”  1. 
Return;  2.  Pistol. 

Raise  the  flap  of  the  holster  with  the  left  hand;  insert 
the  pistol  in  the  holster  and  push  it  down;  button  the 
flap  with  the  right  hand.  If  the  pistol  be  loaded  and 
cocked,  the  command  1.  Lock;  2.  Pistol,  must  precede 
the  command  ^ ^Return.” 

17.  Being  at  ^‘Raise  Pistol”  1.  Withdraw;  2.  Magazine. 

At  the  command  ^^Magazine,”  without  deranging  the 

position  of  the  right  hand,  turn  the  barrel  to  the  right; 
press  the  magazine  catch  with  the  right  thumb  and  re- 
move  the  magazine  with  the  left  hand.  Place  the  maga- 
zine in  the  belt  or  in  a pocket,  or  otherwise  dispose  of  it; 
in  no  case  throwing  it  away.  Take  the  position  of  ^^Raise 
Pistol.” 

18.  Being  at  ^^Raise  Pistol,”  with  the  magazine  with- 
drawn 1.  O'Pen;  2,  Chamber.  ^ 

Without  deranging  the  position  of  the  right  hand,  turn 
the  barrel  to  the  left.  With  the  thumb  and  forefinger  of 
the  left  hand,  grasp  the  slide  and  pull  it  downward  to  the 
full  extent,  at  the  same  time  forcing  the  slide  stop  into  its 
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notch  with  the  right  thumb.  Take  the  position  of 
“Raise  Pistol/^ 

19.  Being  at  “Open  Chamber”  1.  Close;  2.  Chamber. 

With  the  right  thumb  press  down  the  slide  stop  and  let 

the  shde  go  forward.  Pull  the  trigger. 

20.  Being  at  “Raise  Pistol”  with  magazine  withdrawn 

1.  Insert;  2.  Magazine. 

Without  deranging  the  position  of  the  right  hand,  turn 
the  barrel  to  the  right  and  press  the  magazine  catch  with 
the  right  thumb;  grasp  the  magazine  with  the  thumb 
and  first  two  fingers  of  the  left  hand,  draw  it  from  the 
pocket  and  insert  it  in  the  pistol,  being  sure  that  it  is 
fully  pressed  home.  Take  the  position  of  “Raise  Pistol.” 

21.  Being  at  “Raise  Pistol”  with  loaded  magazine  in 
the  pistol  1.  Load;  2.  Pistol. 

Without  deranging  the  position  of  the  right  hand,  turn 
the  barrel  to  the  left;  with  the  thumb  and  forefinger  of  the 
left  hand,  grasp  the  slide  and  pull  it  downward  to  the  full 
extent  and  release  it.  The  pistol  is  thus  loaded  and  the 
hammer  at  full  cock.  If  the  pistol  is  not  to  be  fired  at 
once,  it  should  be  locked.  The  hammer  should  never  be 
lowered  with  a loaded  cartridge  in  the  chamber. 

22.  Being  at  “Raise  Pistol,”  with  pistol  loaded,  to 
unload  pistol,  execute  the  following  commands  1.  With- 
draw; 2.  Magazine;  1.  Open;  2.  Chamber;  1.  Close; 

2.  Chamber;  1.  Insert;  2.  Magazine. 

23.  The  pistol  being  in  the  holster  1.  Inspection; 
2.  Pistol. 

Execute  “Raise  Pistol.” 

To  inspect  the  pistol  more  minutely,  add  1.  Withdraw; 
2.  Magazine;  1.  Open,  2.  Chamber. 

To  avoid  accidents,  individual  men  out  of  ranks,  in 
barracks  or  camp,  will  first  withdraw  magazine,  then 
open  chamber  whenever  the  pistol  is  removed  from  the 
holster  for  any  purpose.  Accidental  discharges  will  not 
occur  if  the  above  rules  are  always  observed. 

24.  Whenever  men  “fall  in”  with  the  automatic  pistol, 
the  following  commands  will  be  given: 

1.  Raise,  2.  Pistol. 


1.  Open, 
1.  Close, 

1.  Insert, 
1.  Return, 


1.  Withdraw, 


2.  Magazine. 
2.  Chamber. 
2.  Chamber. 
2.  Magazine. 
2.  Pistol. 
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25.  In  campaign,  the  pistol  should  habitually  be  car- 
ried with  a magazine  in  the  socket,  loaded  with  seven 
ball  cartridges,  chamber  empty,  hammer  down.  The 
extra  magazines  should  also  be  loaded  with  seven  ball 
cartridges  each. 

When  action  seems  imminent,  the  pistol  should  be 
loaded  by  command.  It  may  then  be  returned  by  com- 
mand to  the  holster  till  the  time  for  its  use  arrives. 

The  magazine  should  always  be  inserted  in  the  pockets 
of  the  belt  with  the  bullets  to  the  right. 
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PART  IIL 

PISTOL  SHOOTIWa 

Essential  qualities 

26.  In  any  military  pistol  there  are  certain  essential 
qualities: 

(1)  Accuracy. 

(2)  Power  to  stop  the  enemy  at  once, 

(3)  Rapidity  of  fire. 

(4)  Dependability. 

The  automatic  pistol,  caliber  .45,  Model  1911,  satisfies 
all  of  the  above  conditions  and  as  a military  pistol  is 
probably  superior  to  any  other  made.  As  a target  pistol, 
it  lacks  many  quafities.  The  refinements  for  target  work, 
however,  would  prove  a detriment  in  hard  field  service. 

Nomenclature  and  mechanism, 

27.  A thorough  knowledge  of  the  pistol  used  is  abso-^ 
lutely  essential,  if  satisfactory  results  are  to  be  obtained. 
This  knowledge  must  not  be  confined  to  a few  experts  in  a 
command  but  must  be  general  throughout.  This  is 
possible  only  if  there  is  systematic  instruction  in  the 
nomenclature  and  mechanism  of  the  pistol.  Stripping 
and  assembling  a pistol  a few  times  does  not  develop  this 
efficiency.  The  firer  must  be  so  familiar  with  his  weapon 
tlmt  he  will  know  at  once  the  cause  of  any  malfunction  or 
stoppage  and  the  means  to  be  employed  to  remedy  it. 
The  loss  of  an  unnecessary  second  in  reducing  a jam  may 
cost  a man  his  life. 

Care  and  cleaning 

28.  In  common  with  all  automatic  arms,  the  automatic 
pistol  requires  careful  cleaning  if  it  is  to  function  properly. 
The  theory  that  a gun  is  as  good  as  its  bore  is  not  a safe 
one  to  work  on  with  an  automatic  arm.  The  mechanism 
requires  just  as  much  care  as  the  bore,  otherwise  the  arm 
^1  be  subject  to  all  kind  of  jams.  The  details  of  the 
care  and  cleaning  are  given  in  Part  I . 

Rules  for  safety 

29.  Before  attempting  to  shoot  any  weapon,  one  should 
know  the  essential  rules  for  the  safety  of  that  particular 
arm.  The  following  rules  should  be  taught  to  the  recruit 
before  he  is  taken  to  the  firing  point: 
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(a)  Upon  taking  a pistol  from  arm  rack  or  holster, 
always  examine  both  magazine  and  chamber  to  see  if 
they  are  loaded. 

(b)  Do  not  load  the  pistol  until  the  moment  of  firing 
unless  there  is  a probable  necessity  for  its  use. 

(c)  Always  lock  the  pistol  when  loaded,  unless  you  are 
going  to  fire  immediately. 

(d)  Never  lower  the  hammer  on  a loaded  cartridge. 
The  pistol  is  much  safer  vith  the  pistol  at  the  full  cock, 
as  there  is  infinitely  more  danger  in  cocking  the  pistol 
than  in  carrying  it  cocked  and  locked.  It  is  never  safe 
for  a man  with  a small  hand  to  cock  the  pistol  or  lower 
the  hammer  with  one  hand. 

(e)  Never  point  your  pistol  toward  any  one  or  in  a 
direction  that  it  could  do  harm  if  discharged. 

(/)  Before  loading  the  pistol  draw  back  the  slide  and 
make  sure  there  is  no  obstruction  in  the  bore. 

The  pistol  an  emergency  weapon 

30.  Too  much  stress  cannot  be  laid  on  the  fact  that 
the  pistol  is  an  emergency  weapon.  The  man  who  wants 
a stock  on  his  pistol  so  that  he  can  shoot  it  at  a distance 
of  several  hundred  yards  has  no  understanding  of  the 
function  of  the  arm.  It  is  solely  for  the  personal  protec- 
tion of  the  bearer  when  the  enemy  is  within  very  short 
range  and  there  is  no  possibility  of  accomplishing  more 
with  the  other  weapons  with  which  the  soldier  may  happen 
to  be  armed.  The  member  of  an  automatic  rifle  or  ma- 
chine gun  squad  who  stops  serving  his  rifle  or  machine 
gun  to  indulge  in  pistol  practice  at  the  enemy  is  wholly 
without  a proper  sense  of  his  duty  to  his  comrades.  At 
the  same  time  the  stupid  man  who  does  not  use  his  pistol 
when  the  enemy  is  on  top  of  him  and  his  gun  is  jammed  or 
it  is  no  longer  possible  to  use  it  profitably,  deserves  no 
better  fate  than  that  which  he  will  probably  get,  that  is, 
immediate  death. 

When  conditions  are  such  that  the  opportunity  for  the 
proper  use  of  the  pistol  in  the  near  future  appears  prob- 
able, every  man  armed  with  the  pistol  should  so  place  his 
weapon  that  it  can  be  used  in  the  minimum  of  time. 
What  this  position  will  be  will  depend  on  circumstances. 
It  may  be  on  the  parapet  alongside  of  the  gunner,  on  the 
flap  of  the  carrier's  musette,  or  in  the  holster. 

For  the  average  man,  25  yards  may  be  taken  as  the 
maximum  range  at  which  the  pistol  should  be  fired.  To 
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fire  at  longer  ranges  will  usually  result  in  no  casualties 
for  the  enemy,  but  only  an  empty  pistol  at  the  crucial 
moment.  This  does  not  apply  to  a very  small  percentage 
of  expert  shots,  but  a man  should  be  quite  sure  that  he 
can  be  classed  as  such  before  violating  the  general  rule. 

The  kind  of  fire  that  is  desirable 

31.  Since  the  pistol  is  an  emergency  weapon  it  is  self 
evident  that  the  rate  of  fire  will  always  be  great  and  that 
slow  fire  must  be  classed  as  very  exceptional.  Keeping 
that  in  view,  slow  fire  should  be  used  as  a means  to  an  end, 
aiid  not  as  an  end  in  itself.  The  aim  must  be,  always, 
expertness  in  rapid  fire  and  snap  shooting.  Firing  at 
the  instant  the  arm  becomes  fully  extended,  will  probably 
be  the  normal  procedure  in  the  use  of  the  pistol  in  the 
cleaning  of  the  trenches.  Since  this  is  the  case,  common 
sense  demands  that  such  shooting  be  included  in  any 
course  of  instruction. 

However,  slow  fire  must  always  be  the  foundation  upon 
which  to  build,  as  it  is  impossible  to  teach  the  funda- 
mentals in  any  other  way. 

POSITIONS. 

Standing 

32.  The  position  must  be  natural  and  comfortable. 
For  the  average  man  the  following  position  is  good. 
Face  slightly  to  tjie  left  with  the  feet  ten  or  twelve  inches 
apart,  with  the  right  in  advance  and  pointing  toward  the 
target,  weight  equally  on  both  feet.  The  right  arm  should 
be  fully  extended  and  the  left  either  hanging  naturally  by 
the  side  or  the  left  hand  placed  on  the  left  hip. 

Kneeling 

33.  The  kneeling  position  may  be  taken  on  either  knee, 
but  it  is  believed  that  more  satisfactory  results  can  ordi- 
narily be  obtained  when  kneeling  on  the  right  knee. 

On  the  right  knee 

Kneel  as  prescribed  for  the  kneeling  position  in  the 
Infantry  Drill  Regulations.  Place  the  left  arm  on  the 
left  knee  with  the  elbow  well  in  front  of  the  knee.  With 
the  left  hand,  palm  up,  grasp  the  right  wrist,  extending 
the  right  arm  fully.  The  right  arm  must  be  well  extended 
so  there  will  be  no  possibility  of  the  slide  striking  the  firer 
in  the  face.  This  position  gives  great  steadiness  and 
excellent  shooting  is  possible. 
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On  the  left  knee 

Kneel  on  the  left  knee  as  prescribed  for  the  right.  Place 
the  right  arm  on  the  right  knee,  the  elbow  well  in  front  of 
the  knee  cap,  arm  half  bent.  The  right  hand  receives 
no  support  from  the  left. 

Prone 

34.  Lie  flat  on  the  stomach,  with  the  elbows  well  for- 
ward and  close  together.  With  the  right  hand  /gasping 
the  pistol,  place  it  in  the  left  hand  so  that  the  left  hand 
encloses  the  pistol  butt  and  the  last  three  fingers  of  the 
right  hand. 

The  positions  kneeling  and  prone  are  not  taught  with 
the  idea  that  a man  will  take  them  from  the  standing 
•position  upon  the  approach  of  the  enemy,  but  because  a 
man  may  have  to  shoot  from  the  kneeling  or  prone  posi- 
tion when  serving  a gun  in  a shell  hole.  In  such  cases  it 
will  no  doubt  be  necessary  to  shoot  from  whatever  position 
the  firer  may  happen  to  occupy  at  the  moment  the  enemy 
appears,  and  when  time  is  important  there  can  be  no 
thought  of  taking  any  prescribed  position. 

The  Grip 

35.  Grasp  the  stock  as  high  as  possible  with  the  thumb 

and  the  last  three  fingers  of  the  hand,  the  forefinger 
alongside  the  trigger  guard,  the  thumb  extended  along 
the  stock.  The  last  three  fingers  should  press  the  grip 
firmly,  as  this  tends  to  counteract  the  greater  weight  of 
the  hand  on  the  right  side  and  to  overcome  any  tendency 
to  shoot  to  the  left.  The  pistol  should  be  held  directly 
in  prolongation  of  the  arm,  as  the  shock  of  the  recoil  can 
be  more  easily  overcome  in  this  position.  The  grip  must 
be  firm,  as  rapid  shooting  with  a gun  of  large  cali&e  with  a 
loose  grip  is  very  erratic.  Fair  shooting  may  be  done  at 
slow"  fire  with  a loose  grip,  but  good  scores  at  rapid  fire 
under  such  conditions  are  impossible.  The  pistol  must 
be  held  so  firmly  that  there  i^  no  probability  of  a change 
of  grip  during  the  score.  The’^grip  should  not  be  so  tight 
as  to  cause  tremors  of  the  hand  or  arm . ; 

REMARKS. 

Aiming 

36.  In  the  beginning,  the  aiming  should  be  done  as 
dehberately  as  with  the  rifle  at  slow  fire  and  the  normal 
sight  should  be  taken.  The  interval  required  for  aiming 
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should  be  shortened  until  the  sights  are  approximately 
aligned  by  the  time  the  arm  is  fully  extended.  The  shot 
should  be  fired  at  the  moment  of  complete  extension  of  the 
arm  without  taking  the  time  carefully  to  align  the  sights. 
This  kind  of  shooting  can  be  indulged  in  profitably  only 
by  men  who  have  already  mastered  the  principles  of 
shooting  slow  fire. 

The  man  who  shoots  with  both  eyes  open  has  a great 
advantage  in  snap  shooting  as  he  can  aim  more  quickly. 
During  the  period  of  the  combat  in  which  the  pistol  will 
be  used,  it  is  not  beheved  the  average  man  will  close  his 
eye  to  aim,  which  is  an  additional  reason  for  learning  to 
shoot  with  both  eyes  open.  While  it  will  not  be  practica- 
ble to  teach  all  men  to  shoot  with  both  eyes  open,  men 
who  can  do  so  should  be  encouraged  in  the  practice. 

The  Trigger  Squeeze 

37.  The  trigger  squeeze  is  the  most  difficult  and  at  the 
same  time  the  most  essential  feature  of  pistol  shooting. 
The  trigger  must  be  squeezed,  not  pulled,  and  the  pres- 
sure must  be  exerted  directly  to  the  rear.  The  trigger 
must  be  squeezed  with  all  the  precision  of  rifle  firing  and 
yet  in  a fraction  of  the  time.  Practice  in  this  must  con- 
tinue until  the  finger  and  eye  work  in  perfect  unison. 

Position  and  Aiming  Drills 

38.  The  value  of  the  position  and  aiming  drills  cannot 
be  overestimated.  Muscular  control  is  ninety  per  cent  of 
the  game  and  this  can  only  come  through  much  practice. 
It  is  possible  for  a man  to  make  of  himself  a fair  pistol  shot 
without  actually  doing  any  shooting,  but  this  requires 
great  persistency. 

Short  Ranges  and  Stable  Positions  for  the  Recruit 

39.  It  is  always  important  for  the  beginner  to  make 
good  scores,  thereby  getting  encouragement  and  added 
interest.  The  man  who  believes  he  is  learning  to  shoot 
will  work  twice  as  hard  as  the  discouraged  man  and  will 
make  correspondingly  greater  progress.  For  this  reason, 
it  is  well  to  begin  at  15  yards  in  the  kneeling  position,  and 
to  proceed  to  the  longer  ranges  only  when  satisfactory 
scores  have  been  made. 

Necessity  for  Work 

49.  To  become  a good  pistol  shot  requires  much  work, 
and  the  results  obtained  will  be  in  proportion  to  the 
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energy  expended  in  mastering  all  the  little  details  and 
applying  them  in  practice.  Each  shot  requires  a con- 
centration of  effort  on  that  one  shot.  Without  hard 
work,  attention  to  details,  and  considerable  practice,  it  is 
unreasonable  to  expect  satisfactory  shooting. 

Aiming  Drill 

41.  Aiming. — The  rear  and  front  sights  of  the  pistol 
are  used  in  the  same  manner  as  the  rifle  sights.  The 
normal  sight  is  habitually  used  (see  PI.  VII),  and  the  line 
of  sight  is  directed  upon  a i)oint  just  under  the  bull’s-eye 
at  ^^6  o’clock.”  The  front  sight  must  be  seen  through  the 
middle  of  the  rear-sight  notch,  the  top  being  on  a line 
with  the  top  of  the  notch.  Care  must  be  taken  not  to 
cant  the  pistol  to  either  side. 

If  the  principles  of  aiming  have  not  been  taught,  the 
soldier’s  instruction  will  begin  with  sighting  drills  as  pre- 
scribed for  the  rifle  so  far  as  they  may  be  applicable. 
The  sighting  bar  with  open  sight  will  be  used  to  teach  the 
normal  sight  and  to  demonstrate  errors  likely  to  be  com- 
mitted. 

To  construct  a sighting  rest  for  the  pistol  (see  PI.  VII) 
take  a piece  of  wood  about  10  inches  long,  IJ^  inches  wide, 
and  9/16  inch  thick.  Shape  one  end  so  that  it  will  fit 
snugly  in  the  handle  of  the  pistol  when  the  magazine  has 
been  removed.  Screw  or  nail  this  stick  to  the  top  of  a 
post  or  other  object  at  such  an  angle  that  the  pistol  when 
placed  on  the  stick  will  be  approximately  horizontal. 

Position  and  Aiming  Drills 

42.  For  this  instruction  the  squad  will  be  formed  with 
an  interval  of  1 pace  between  files.  Black  pasters  to 
simulate  bull’s-eyes  will  be  pasted  opposite  each  man  on 
the  barrack  or  other  wall,  from  which  the  squad  is  10 
paces  distant. 

The  squad  being  formed  as  described  above,  the  in- 
structor gives  the  command  1.  Raise;  2.  Pistol,  and 
cautions  ^Tosition  and  aiming  drill.”  The  men 
take  the  positions  described  in  paragraph  32,  except  that 
the  pistol  is  held  at  “Raise  pistol.” 

The  instructor  cautions  .“Trigger  squeeze  exercise.” 
At  the  command  Ready ^ cock  the  weapon.  At  the 
command  1.  Squad;  2.  Fire,  slowly  extend  the  arm  till  it 
is  nearly  horizontal,  the  pistol  directed  at  a point  about 
6 inches  below  the  bull’s-eye.  At  the  same  time  put  the 
fore-finger  inside  the  trigger  guard  and  gradually  “feel” 
the  trigger.  Inhale  enough  air  to  comfortably  fill  the 
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lungs  and  gradually  raise  the  piece  until  the  line  of  sight 
is  directed  at  the  point  of  aim,  i.  e.,  just  below  the  bull's- 
eye  at  6 o'clock.  While  the  sights  are  directed  upon  the 
mark,  gradually  increase  the  pressure  on  the  trigger  until 
it  reaches  that  point  where  the  slightest  additional  pressure 
will  release  the  sear.  Then,  when  the  aim  is  true,  the 
additional  pressure  necessary  to  fire  the  piece  is  given  so 
smoothly  as  not  to  derange  the  alignment  of  the  sights. 
The  weapon  will  be  held  on  the  mark  for  an  instant  after 
the  hammer  falls  and  the  soldier  will  observe  what  effect, 
if  any,  the  squeezing  of  the  trigger  has  had  on  his  aim . 

It  is  impossible  to  hold  the  arm  perfectly  still,  but  each 
time  the  line  of  sight  is  directed  on  the  point  of  aim,  a 
slight  additional  pressure  is  applied  to  the  trigger,  until 
the  piece  is  finally  discharged  at  one  of  the  moments  when 
the  sights  are  correctly  aligned  upon  the  mark. 

When  the  soldier  has  become  proficient  in  taking  the 
proper  position,  the  trigger  squeeze  should  be  executed 
at  will.  The  instructor  prefaces  the  preparatory  com- 
mand by  ^^At  will"  and  gives  the  command  Halt  at  the 
conclusion  of  the  exercise,  when  the  soldier  will  return 
to  the  position  of  ^^Raise  pistol." 

At  first  this  exercise  should  be  executed  with  delibera- 
tion, but  gradually  the  soldier  will  be  taught  to  catch 
the  aim  quickly  and  to  lose  no  time  in  beginning  the 
trigger  squeeze  and  bringing  it  to  the  point  where  the 
slightest  additional  pressure  will  release  the  sear. 

Remarks. — In  service,  few  opportunities  will  be  offered 
for  slow-aimed  fire  with  the  pistol,  although  use  will  be 
made  of  the  weapon  under  circumstances  when  accurate 
pointing  and  rapid  manipulation  are  of  vital  importance. 

In  deliyering  a rapid  fire,  the  soldier  must  keep  his 
eyes  fixed  upon  the  mark  and,  after  each  shot,  begin  a 
steadily  increasing  pressure  on  the  trigger,  trying  at  the 
same  time  to  get  the  sights  as  nearly  on  the  mark  as 
possible  before  the  hammer  again  falls.  The  great 
difficulty  in  quick  tiring  with  the  pistol  lies  in  the  fact  that, 
when  the  front  sight  is  brought  upon  the  mark,  the  rear 
sight  is  often  found  to  be  outside  the  line  joining  the  eye 
with  the  mark.  This  tendency  to  hold  the  pistol  obliquely 
can  be  overcome  only  by  a uniform  maimer  of  holding  and 
pointing.  This  uniformity  is  to  be  attained  only  by 
acquiring  a grip  which  can  be  taken  with  certainty  each 
time  the  weapon  is  fired.  It  is  this  circumstance  which 
makes  the  position  and  aiming  drills  so  important.  The 
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soldier  should  constantly  practice  pointing  the  pistol  until  he 
acquires  the  ability  to  direct  it  on  the  mark  in  the  briefest 
interval  of  time  and  practically  without  the  aid  of  sights. 

The  soldier  then  repeats  the  exercises  with  the  pistol  in 
the  left  hand,  the  left  side  being  turned  toward  the  target. 

To  Draw  and  Fire  Quickly — Snap  Shooting 

43.  With  the  squad  formed,  as  described  in  paragraph 
42,  except  that  the  pistol  is  in  the  holster  and  the  flap,  if 
any,  buttoned,  the  instructor  cautions  “Quick  fire  exer- 
cise,^ ^ and  gives  the  command  1.  Squad;  2.  Fire.  At 
this  command,  each  soldier,  keeping  his  eye  on  the  target, 
quickly  draws  his  pistol,  cocks  it,  thrusts  it  toward  the 
target,  squeezes  the  trigger  and  at  the  instant  the  weapon 
is  brought  in  line  with  the  eye  and  the  objective,  increases 
the  pressure,  releasing  the  sear.  To  enable  the  soldier  to 
note  errors  in  pointing,  the  weapon  will  be  momentarily 
held  in  position  after  the  fall  of  the  hammer.  Efforts  at 
deliberate  aiming  in  this  exercise  must  be  discouraged. 

Remarks  under  paragraph  42  are  specially  applicable 
also  to  this  type  of  fire.  When  the  soldier  has  become  pro- 
ficient in  the  details  of  this  exercise  it  should  be  repeated 
at  will;  the  instructor  cautions  “At  will;  quick  fire  exer- 
cise.’^ The  exercise  should  be  practiced  until  the  mind, 
the  eye,  and  trigger  finger  act  in  unison. 

When  the  soldier  is  proficient  in  these  exercises  with  the 
pistol  in  the  right  hand,  they  are  repeated  with  the  pistol 
in  the  left  hand. 

Remarks. — The  force  of  recoil  of  the  pistol  or  revolver  is 
exerted  in  a line  above  the  hand  which  grasps  the  stock. 
The  lower  the  stock  is  grasped  the  greater  will  be  the 
movement  or  “jump”  of  the  muzzle  caused  by  the  recoil. 
This  not  only  results  in  a severe  strain  upon  the  wrist, 
but  in  loss  of  accuracy. 

If  the  hand  be  placed  so  that  the  grasp  is  on  one  side  of 
the  stock,  the  recoil  will  cause  a rotary  movement  of  the 
weapon  toward  the  opposite  side. 

The  releasing  of  the  sear  causes  a slight  movement  of  the 
muzzle,  generally  to  the  left.  The  position  of  the  thumb 
along  the  stock  overcomes  much  of  this  movement . The 
soldier  should  be  encouraged  to  practice  this  method  of 
holding  until  it  becomes  natural. 

To  do  uniform  shooting  the  weapon  must  be  held  with 
exactly  the  same  grip  for  each  shot.  Not  only  must  the 
hand  grasp  the  stock  at  the  same  point  for  each  shot, 
but  the  tension  of  the  grip  must  be  uniform. 
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PLATE  I 
Side  View  of  Pistol 
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Longitudinal  Section  of  Pistol  and  Component  Parts  in  Assembled 
Position 
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PLATE  III 

Receiver,  Barrel  and  Slide 
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PLATE  IV 

Other  Component  Parts 
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PLATE  V 

Magazine  and  Component  Parts 
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Pistol  Ball  Cartridge,  Caliber  45,  Model  of  19  ii. 


PLATE  VI 

Cartridge  and  Trajectory 
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